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The present paper deals with the fauna of Dibranchiate Cephalopods occurring in the Japanese 
and adjacent waters and embodies the results of study carried on during about ten years past. 
The species described amount to one hundred and twenty-five in number, comprised in fifty-two 
genera which belong in turn to twenty-one families. Of this number fifty-three species, one 
subgenus, three genera, and two families are recognised as new to science although some of 
them have already been reported as such in preliminary papers of this work. Besides these, there 
are seven additional new forms which deviate respectively so slightly from their typical forms, 
that they may not be regarded as distinct species, but only as varieties. 

The material on which the study is based comprises not less than 10,000 individual specimens 
which were chiefly derived from the following sources. 

1. The collection of our University. 

2. The specimens preserved in the Imperial University of Tokyo, a greater part of which 
collected under the care of Professor S. Watase. 

3. The collection of the U.S. Bureau of Fisheries Steamer “ Albatross," made in the north- 
western Pacific during 1906. 

4. That of the Fisheries Bureau, Imperial Department of Agriculture and Commerce, Tokyo. 

5. That of the Imperial Household Museum, Tokyo. 

6. The private collection of Mr. K. Tago. 

7. That of Dr. M. Oshima from Formosa and the vicinity, of which the great majority now 
preserved in the Formosan Museum. 

8. The collection of the Fishery Experiment Station of the Provincial Government of 
Hokkaido. 

9. That of the Local Fishery Institutes of the Prefectures at Toyama, Okayama, Nagasaki, 
and Shimane. l 

In addition to these, many specimens have been collected by myself in order to examine 
anatomical details as well as to observe physiological functions of certain organs, for instance, of 
the external and internal reproductive organs in male as well as in female individuals. 


[Jour. of the Coll. of Agr. Hokkaido Imp. Univ. Sapporo, Suppl. to Vol. XX., July 1928.] 


The geographical area covered by these collections extends from the Bering and Okhotsk 
Seas on the north to the Bonin Islands and Formosa on the south, and further comprises Korea 
and Kantoshu of China. 

The systematic order here used has been as far as possible retained within the ordinary form 
hitherto universally used, but for some part of the classification of octopods, I have inevitably 
made changes. Besides this, a necessary revision has been made of the diagnostic characteristics 
as to almost every group of graduated order, to include the newly added characters or to accom- 
modate the alterations of characteristics. The systematic methods recently offered by Naef and 
Grimpe, which involve very many improvements of the classification, are also taken into consider- 
ation, but I have hesitated in the application as to the main systematic order in this work, and 
they seem still to have many points to be discussed and revised. 

With this opportunity, I wish to tender my thanks to all those who have aided me in one 
way or another, in the course of the present investigation. First of all I desire to express my 
warmest thanks to the late Professor I. Ijima and to Professor S. Watase under whose super- 
vision this work was carried out at its start. I am also much indebted to Professor S. Hatta as 
well as to Professor S. Goto, whose great sympathy enabled me to bring out this work in the 
printed from. My cordial gratitude is due to Dr. M. Oshima, and also to Mr. K. Tago, who 
kindly placed all the specimens in their possessions at my disposal. My grateful thanks are none 
the less due also to the Superintendents of the above named institutes, bureaus, museums, and 
stations, for their kindly rendering the specimens forming the present material accessible to me. 
To Dr. W. S. Hoyle and Mr. S. S. Berry, I am indebted for their kindness in sending literature 
and specimens which are not only important, but also indispensable for the present study. 

Finally, I wish to express my obligations to the Superintendent and staff of the Natural 
History Museum’ (British Museum), London, for their kindly giving me the privilege of examining 
type specimens preserved there, by which, I believe, the present work has surely become more 
comprehensive. 


‘Order Dibranchiata Owen, 1832. 


Suborder Octopoda Leach, 1817. 


Octopia + Argonauta, Rafinesque 1815 (fide Gray). 

Octopoda, Leach 1817, pp. 137, 138.*—d’ Orb. et Fer. 1835, p. 1.—Verany 1851, p. 6.— Adams, 
H. & A. 1858, p. 18.—Verrill 1881c, p. 360; 1882, p. 387.—Naef 1912e, p. 195.—Berry 
19142, p. 274. 

Octopia, Gray 1849, pp. 2, 3. 

Octocera, de Blainville 1824 (fide Gray). 


Body short, rounded behind ; very rarely furnished with fins. Head and mantle always broadly 
continuous on the back. Retractor pallii medianus ordinarily well developed. Mouth surrounded by 
inner and outer lips only. Funnel-valve nearly always absent. Arms only eight in number and 
similar in structure. Suckers mostly sessil, uni- or biserial, without horny ring. No gladius, nor 
calcareous shell present, but sometimes a crescentic or U-shaped cartilaginous bar (dorsal cartilage) 
or two chitinous stylets may occur internally. Coelom greatly reduced, with which the gonocoel is 
usually connected through so-called water vascular canal. 


Key to the families and subfamilies found in Japan. 
(I) Fins present; arms with uniserial suckers alternating with biserial cirri (Pinata). 


(a) Fins bipaired; mantle-opening wide; no retr. palli. med....... whaeaersisiesas lion Watasellidae. 
(b) Fins unipaired; mantle-opening narrow, fitting closely around funnel; retr. palli med. 
present ..... eere MD Pm TU anast Cirroteuthidae. 


(II) No fins; arms with uni- or biserial suckers only (A4pinna). 
(A) Pelagic or abyssal octopods of soft, transparent and more or less jelly-like consistency. 

(c) Mantle-opening wide; umbrella narrow ; funnel organshaped ; suckers distinctly uniserial 
throughout ; right third arm hectocotylized, the modification consisting in the enlargement 
of suckers........... esee. A VOIR tns FREEWARE EFE a TE VERE conos. Eltdonellidea. 

(d) Mantle margin adherent to funnel base, so that its opening is reduced to two small ostium- 
like apertures on sides; umbrella broad, thick; funnel organ W-shaped; suckers uni-biserial ; 
hectocotylus in right third arm, mainly confined to the tip............. eese Amphitretidae. 

(e) Mantle-opening wide ; umbrella broad, thick ; funnel organ W-shaped; suckers uni-biserial ; 
sexes dismorphic ; hectocotylus involves the whole right third arm, originating in an internal 


space of head, and most probably separable at maturity.............. eere Alloposidae. 
(B) Pelagic or littoral octopods of more or less firm and fleshy consistency, often attaining great 
dimension. 


(f) Funnel base locks inner surface of mantle by means of cartilaginous apparata ; aquiferous 
pores often present ; sexes dimorphic ; male much smaller than female ; hectocotylus invol- 
ving the whole third arm of either side, originating in a specialized sac, and detachable at 
maturity ; ova small, attaining some development within a special part of female or in its 
[^4rse rider "Rm Argonautidae. 

(a) Hectocotylus smooth on back, originating in a pedunculate sac; umbrella very narrow. 
(i) Female with greatly expanded dorsal arms and an external shell; no aquiferous pore 
present on head; in male hectocotylus on the left side, with cylindrical suckers num- 
bering below 40; animal pelagic —........... e eene eene Argonautinae, 
(ii) Female distinctly tuberculate ventrally ; with no external shell ; in male, hectocotylus 


*) Original description done by Leach: Pedas longitudine fere aquales, a basi ad apicem interne antiliis 
instructi; basi membrana coaliti. Saccus postice cum collo coalitus. Corpus ovale bursiforme, infra et utrinque 
frenatum ; freno inferiore ad sacci marginem fere attingente; frenis lateralibus parvis. 
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on the right side, with oval, saucer-shaped suckers about 100 in number; ventral aqui- 

ferous pores present on head ; animal rather littoral....... «X Ocythoinae, 

(8) Hectocotylus on the right side, with fringe-like papillae on back, having its origin in 
an internal space of head; female with broad umbrella, and veliform membranes on 

dorsal arms; both dorsal and ventral aquiferous pores present on head...... Tremoctopodznae. 

(g) Umbrella more or less developed; no locking apparata between funnel and mantle; arms 
comparatively long, with uni- or biserial suckers; no aquiferous pores present on head; 
sexes similar, except as to the hectocotylization which is confined to the tip of either arm 

of the third pair, and is never separable at maturity............. cessere Polypodidae. 


Division Pinnatta nom. nov. 


Lioglossa, Lütken 1882 (fide Joubin).—Joubin 1900, p. 21.—Naef 1912e, p. 195. 
. Cirrata, Grimpe 1916, p. 353; 1917, p. 326; 1922, p. 38. 

Cirroteuthoidea, Berry 1920, p. 155.—Naef 1921, p. 537. 

Cirromorpha, Robson 1926, p. 1328. 


Uni- or bipaired fins developed on the dorsal or dorso-lateral surface of mantle. Arms provided 
with uniserial suckers, and ordinarily also with biserial cirri alternating with the former. Radula 
may be rudimentary. 


Subdivision Protopinnata nom. nov. 


Eurytreta, Grimpe 1917, p. 326 (pars). 
. Vampyramorphae, Grimpe 1922, p. 39 (pars). 
Odorstoglossa, Naef 1922, p. (pars). 


Family Watasellidae Sasaki, 1920. 


Watasellidae, Sasaki 1920, p. 168. 
Vampyroteutlidae, Naef 1921, p. 537 (pars). 


Mantle-opening wide, extending half round the body. Two pairs of fins present on mantle. 
Retractor pallii medianus not developed. Olfactory organ papilliform, situated behind each eye. 
Umbrella broad. A glandular filamentous organ present between first and second arms on either 
side. Funnel organ composed of a pair of ovate pads, situated far in advance of the centre of the 
dorsal funnel-wall. A distinct funnel valve present in front of the pads. Suckers globular, deeply 
constricted at base; uniserial, distributed on the distal half of arms. Cirri well developed, biserial, 
extending from base to tip of arms. Oviducts of both sides functional. Abyssal Octopoda of small 
size, and choroidal consistency. l 

Only a unique genus Watasella is at present known belonging to this family. 


Genus Watasella* Sasaki, 1920. 
-Watasella, Sasaki 1920, p. 168.—Naef 1921, p. 537. 
‘Type.—Watasella nigra Sasaki, 1920. 
Watasella nigra Sasaki, 1920. 
(Pl. I, figs. 1-4; Pl. VII, 1. 2; textfigs 1, 2.) 
È Watasella nigra, Sasaki 1920, p. 168; pl. 23, fig. 1. 


The type specimen has been found in the “ Albatross ” collection. 
` Animal soft, choroidal; skin smooth, and color quite black. Mantle thick, saccular, a little longer 
than broad, widest anteriorly, rounded posteriorly. Mantle-opening wide, extending half round the 


*) It is named in honour of Professor Watasé. 
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| Body, its angles situated far behind the centres of eyes. Mantle margin even, with no marked projec- 
tion nor emargination, tinged with red. Dorsal surface of mantle furnished with a longitudinal-ovate 
area characterized by its very thin and quite transparent skin, extending from near the posterior end 
of body to its mid-dorsal part. Whether the existerice of the area is natural or caused by ill Pame 
cannot be, determined (PI. I, figs. 1, 2). 

Fins developed in two pairs, those of each pair attached near together to the dorsal surface of 
mantle close to the lateral boundary line of the ovate area mentioned above, their apices turning laterad. 
Transverse length of fins equal to about twice their longitudinal length and about a quarter of the 
mantle-length. | = 

Head large, subcylindrical, as broad as body, and evenly continuous with it. Distinct tuberculus- 
olfactórius present on either side’of neck region a little before and below each angle of mantle- "opening ; ; 
tinged with light crimson. Eyeball of dark violet color, peeping into the 
exterior througli a wide eye-opening, and attached to the bottom of orbit 
by a long peduncle. Superficial integument of eyeball, forming another 
pupil-like fold around a soft lens. Peduncle of eyeball surrounded at base 
by a ringular brownish substance of unknown function. 

Funnel roughly conical, but only a short distal part projecting ventrad; 
out-line of the remaining part hardly distinguishable from outside. Funnel 
organ composed of two small transverse-ovate pads transversely arranged far 


in front of the centre of dorsal wall (textfig. 1). A distinct semilunar funnel- Textfig. 1. 
valve present in front of the pads, and as large as the latter. Free posterior  Watasella nigra. Funnel, 
end of funnel emarginated in the middle, devoid of locking apparata on laid open; xca. 7. 
sides. l 


Arms subequal, on an average about as long as head and mantle measured together ; thickened 
and cylindrical in the proximal half, then tapering off distad to attenuated extremities. Umbrella thick, 
broad, extending half up the arms; apparently no nodule present in any termination of its attachment, 
the margin continued on as a ridge a distance up along either side of arms. Arms provided with 
suckers and cirri, of which the whole nature can not be clearly made out, owing to their imperfect 
preservation. In the second, third, and fourth arms of the right side, of which 
the extremities are relatively well preserved, the suckers number over ten, 
sparsely set in a single series on the distal half. They are globular, but de- 
pressed at the distal end, which has a minute ap&ture at the centre. Asa 
peculiar characteristic, none of the suckers are attached to the arms by broad 
bases as in other octopods, but they are separated from them by strong con- 
strictions, strikingly resembling the pedunculate suckers of decapods, though 
no horny rings are found within them. The color of suckers is light crimson 
superiorly and yellowish drab inferiorly. Cirri light crimson in the distal parts, 
biserial, alternating with suckers, but ten or twelve more are found below first 
sucker; fifth or sixth pair the longest, then gradually shortening towards the 
extremity of the arm (Pl. I, figs. 3, 4). l 

A tubular pouch lined by a blackish integument (textfig. 2) exists between 
the first and second arms on either side, running through the umbrella. It 
opens externally at the umbrella edge, and blindly terminates between the roots 
of the above-mentioned arms. From the blind end of the pouch grows an 
opaque, salmon-pink, filamentous organ fixed to a conical colorless transparent 
base. The organ under microscope shows a fine structure composed of an 
axial part and an external integument, the former being made chiefly of longi- 
Textfig. 2. tudinal smooth muscular fibres and a thin. nerve, while the latter consists of 


Watasella nigra. Fia-  clavalate cells of various sizes. In the transparent base of the organ is visible 
mentous organ in 


tubular pouch’ of through its integument a white nerve running towards the extremity. When 


umbrella; x ca. 7. I examined the specimen, the extremity of the organ in the left pouch was 
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protruded about 8 mm. through the opening, while in the right pouch the organ was shrunken and 
hidden in the deeper parts. The whole structure of the organ and its pouch thus revealed seemed. 
as if to-account for emitting light. 

Beak strong, very large, measuring 2.2 mm. in length. Inner lip thick, with 17 radial grooves, 
colored in a rose-pink. Outer lip smoothly bordered and of the same color as the inner lip. 

Viscera massive, compact; its general shape roughly ovoidal, projecting into mantle cavity ; (Pl. 
VII. figs. 1, 2); retractor pallii medianus not developed; median pallial septum being quite rudimenta- 
ry, confined to the posterior. Oviducts of both sides, developed, only short distal parts projecting into 
mantle-cavity. Gills somewhat elongate, each consisting of about 15 leaflets. Free part of rectum 
very short, with two rudimentary valves at the end. 

Total length of the specimen examined, 25 mm.; ventral length of mantle 8.3 mm.; maximum 
breadth of mantle 8 mm.; length of arms 12 mm. 

Remarks.—There are two species resembling Watasella nigra in question; one is Melanotenthis 
lucens Joubin,*? and the other, Vampyroteuthis infernalis Chun.** The former is known by only one 
specimen collected by the “ Prince of Monaco” from the Sargasso Sea, and the latter, by three speci- 
mens collected by the “Michael Sars” with a vertical net all from deeper parts of the North 
Atlantic. They agree with the present Watasella in the general coloration and consistency of the 
body, in the brachial armatures, in the development of fins, and in some anatomical characters, which 
are all of importarit bearing in determining their phylogenetic relationship. Principal points discrimi- 
native from one another, so far as the descriptions go, are as follows. 


Vampyrote: this 


Watasella nigra elanoteuthis lucence : A 
Lj M this T infernalis 


Fins: bi-paired ; unipaired ; unipaired. 


Filamentous organ in 


umbrella : present ; present; absent. 


So-called luminous 
organ on fin.root : 


absent; present ; absent. 
Eyes: not prominent ; not prominent ; telescope-like. 
Neck: not constricted ; not constricted ; markedly constricted. 


extensively separated 
distally. 


a little separated 


distally ; not separated ; 


Funnel: 


Type locality —Off Kii Prov. (Albatross !). Depth 544 fathoms. 
Type.—In U. S. Nat. Mus. 


Subdivision Metapinnata nom. nov. 


Stenotreta, Grimpe 1917, p. 326. 
Cirromorphae, Grimpe 1922, p. 38. 
Lioglossa, Naef 1922, p. 


Family Cirroteuthidae Keferstein, 1866. 


|’ Pteroti, Reinhardti and Prosch 1847, p. 38 (fide Joubin).—Joubin 1900, p. 21. 
Cirrhoteuthidae, Keferstein 1866, p. 1447 (fide Hoyle 1904).— Vetrill 1881c, p. 382 ; 1882, p. 406. 
Opisthoteuthidae, Verrill 1896, p. 74. 
Cirroteuthidae, Hoyle 1904, p. 3.—Pfeffer 1908, pp. 15, 23.— Berry 19142, p. 274; 1920, p. 155 


*) Joubin 1912, p.218, textfigs. 1-12. . 
**) Chun 1903, p. 88; Thiele, in Chun 1915, p. 534, pl.xc & xci, figs 1-5; textfigs. 67-70. 
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(pars)—( + Opisthoteuthidae), Naef 1912e, pp. 195, 196; 1921, p. 537— Thiele, in Chun 
1915, p. 536.—( + Opisthoteuthidae), Grimpe 1916, p. 355; 1922, p. 38.—( + Opisthoteuthidae), 
Robson 1926, p. 1328. 

A single pair of fins occur on mantle. Mantle-opening narrow, fitting closely around funnel. 
Retractor pallii medianus well developed. Tuberculus olfactorius situated on funnel-base within 
mantle cavity near each angle of mantle-opening. 

Funnel organ /\-shaped. Arms extensively interwebbed. Suckers uniserial throughout; generally 
a little prominent, cylindrical and sessil but sometimes sunk deep in the tissue of arms, or conspicuously 
projecting and club-shaped. Biserial cirri present on each arm alternating with suckers. Hectocotylus 
developed in both dorsal arms, represented by special enlargement of suckers. Oviduct single. Pelagic 
or abyssal octopods of moderate size and choroidal consistency. 

Six genera” may be included in this family, of which two occur in the Japanese waters. 


Genus Stauroteuthis Verrill, 1879. 


Stauroteuthis, Verrill 1879, p. 468; 1881c, p. 382; 1882, p. 406.—Hoyle 1904, p. 5.—Berry 
1912a, p. 274; 1920, p. 155.—Naef. 1912e, p. 196; 1921, p. 537. 

Entire body more or less campaniform, with a pair of fins near the halfway along mantle. Mantle- 
opening narrow, fitting closely around funnel. Umbrella generously developed, often extending the 
whole length of arms. Dorsal cartilage bent round into the shape of a horse-shoe, the extremities 
directed forwards. Suckers in a single series, alternating with biserial cirri. Oviduct single, oviducal 
ball enormous; vagina conspicuous, its greater part projecting into mantle cavity. Both dorsal arms 
hectocotylized, bearing conspicuous suckers toward the middle. In general, the entire external sur- 
face of animals is of a whitish rose-pink or a creamish red color and the internal surface of the umbrella 
and arms, of a chocolate or a deep purple. 

The genus is closely allied to Civroteuthis, the shape and position of the dorsal cartilage being 
regarded as the chief point of distinction. 
Type.— Stauroteuthis syrtensis Verrill, 1879. 


Stauroteuthis albatrossi Sasaki, 1920. 
(PI. VII, figs. 3-6; textfig. 3.) 


Stauroteuthis albatrossi, Sasaki 1920, p. 169. 


Four specimens caught by the “Albatross” in the Japanese waters have been at my disposal. 

Adult, of moderate size, attaining about 200 mm. in length; very soft, choroidal, flabby, plump, 
campaniform, and no clear external demarkation visible betwen body, head, and arms, owing to the 
investment with à thick, continuous and quite choroidal coating as well as to the generous development 
of the umbrella. Surface quite smooth throughout, with no warts nor tubercles. 


*) A synopsis of the six genera of the Cirroteuthidae is appended here :— 

1) Cirroteuthis Eschricht. Dorsal cartilage broad, saddle-shaped; umbrella broad: intermediate web present or 
absent. C. milleri Eschricht (type): C. wmbedlata Fisher; C. caudani Joubin?; C. grimaldii Joubin?; C. magna Hoyle; 
C. pacifica Hoyle; C. plena (Verrill); C. megaptera (Verrill); C. richardi Joubin; C. gilchristi Robson; C. mawsoni Berry. 

2) Stauroteuthis Verrill, Dorsal cartilage narrow, horseshoe-shaped with the free ends directed cephalad; umbrella 
present, intermediate web present or absent, S. syrtensis Verrill (type); S. meangensis (Hoyle); S. hippocrepium Hoyle; 
S. albatrossi Sasaki; S. ebersbachii (Grimpe). 

3) Froekenia Hoyle. Dorsal cartilage narrow, horseshoe-shaped, the free ends directed cephalad; umbrella absent. 
F. clara Hoyle (monotypic), 

4) Opisthoteuthis Verrill. Body exceedingly flattened from anterior posteriad. Dorsal cartilage slender and bent 
crescentwise; umbrella broad; arms all hectocotilized. O. agassizii Verrill (type); O. depressa Ijima & Ikeda; O. extensa 
Thiele; O. medusoides Thiele; O. persephone Berry; O. pluto Berry. 

5) Girrothauma Chun. Eyes rudimentary; umbrella broad; suckers greatly elongated, clavelate, with rudimentary 
cup at the tip. C. murrayi Chun (monotypic). 

6) Laetmoteuthis Berry. Umbrella broad; paired cirri of greatly reduced size; radula generously developed; dorsal 
cartilage present. Z. lugubris Berry (monotypic). This genus is sometimes taken to be a form belonging to the fam. 
Vampyroteuthidae. : 


* 
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Body proper nicely hemispherical, its posterior end quite rounded and not flattennd as in S. 
meangensis, Mantle-opening very narrow, crescentiform, fitting closely around the tubular part of 
funnel. Transverse diameter of the opening, %4—¥ that of body. Fins in full-sized specimens, 
roughly semilunar, with rounded antero-distal margin and nearly straight posterior margin; attached 
to the dorso-lateral surfaces of mantle a little in front of the halfway along its length, showing a faint 
indentation at the anterior attachment. Longitudinal length of fins equal to about two-thirds of their 
transverse length, this latter in turn equaling one-third or one-fourth of the head-breadth. In a young 
specimen 40 mm. long, the fins are relatively much larger than those of full-sized specimens. They 
are orbicular, nearly as broad as long, measuring about half the body-breadth, and deeply indented 
at the anterior attachment. 

Head very broad, representing the greatest breadth ofthe animal. Eyes somewhat prominent, 
full, the diameter of each eyeball measuring one-third the head-breadth. Mammillary tuberculus 
olfactorius, attached to funnel-base near each angle of mantle-opening. Funnel sunk deep in mantle 
cavity, only a short terminal part appearing externally. Umbrella very broad, as thick as the arms 
are entirely embodied within it; radii about equally long, but the dorsal three are a little longer than 
the others, and the ventralmost is the shortest. On the two dorsal pairs of arms the umbrella 
extends along their dorsal aspect for about four-fifths the length, then is continued to the extremity as 
a narrow contractile web. Along their ventral aspect the umbrella terminates in a faint nodule-like 
thickening a little less forward than on the dorsal aspect, and from the nodule a contractile web, which 
is decidedly narrower than that of the dorsal aspect, runs distad to the extreme tip. These same 
characterizations appear similarly also in the two ventral pairs, but the attachments of the umbrella to 
these pairs as well as its continuations towards their extremities terminate more proximally than in 
the dorsal pairs. 

Arms soft and quite elastic, seemingly about uniform and about twice as long as the head and 
body taken together; their proximal three-fourths or even more, quite embodied within umbrella and 
hardly traceable upon the general surface as special. eleva- 
tions or ridges either internally or externally. Suckers 
number 80 or more on each arm; subglobular, attached 
to arms with wide bases, their aperture small, bordered 
with a thick margin. They are in a single series and 
begin by a minute suckers at the base of arms, becoming 
remarkably larger to the sixth or seventh, then very 
gradually diminishing in size toward the extremity. . Cirri 
slenderly conical, the longest measuring 4 mm. in length, 
arranged in two opposite series, regularly alternating with 
suckers, continued on to the extreme tip of arms, pro- 
ximally beginning between first and second suckers. 

Both dorsal arms hectocotylized (PI. VII, fig. 3). In 
these arms are found three very conspicuous suckers in 
a single series at a part just proximal to the termination 
of the umbrella attachment, and one or two others adjoin- 
ing them on both sides also Show a tendency to enlarge- 
ment. 

Dorsal cartilage bent round into the shape of a U, 


situated horizontally just beneath the mid-dorsal part of 
Textfig: 3. — . mantle so that the horns turn cephalad (PI. VII, figs. 5a, b). 
Stauroteuthis albatrossi, A. Portion of The horns taper distad to sharp points and the posterior 


digestive organ; x 25. B. Internal 


senital orean of female ser: heme transverse part forms an obtuse angle in the middle. The 
it 43° 


. C. Internal genital organ and central section of the cartilage is not oval as in S. Aippocrepium, 
párt d circulatory system of male but rather crescentiform approaching that of the saddle- 
sex; x24. 


shaped cartilage of Czrroteuthis; the convexity. turns an- 
» 


Cephalopoda of the Japanese and Adjacent Waters, 9 


teriad and inwards. The concave surface of the distal half of the horn, which is directed outwards, is 
separated from that of the remaining proximal half by a low ridge, thus adjusted to form an | attach- 
ment plane for the fin which is tightly fixed there with its thick and fibrous root. — ' B 

Inner surface of umbrella and arms colored in a deep purple, which sometimes still deepens into 
quite black, but the suckers are always of a little lighter shade and more reddish. The color of the 
external surface of the full-sized specimens examined, as far as the remnants of skin show, is uniformly 
light reddish brown. This is the same also with the young specimen, alluded to before, but a little 
lighter, and there are eight longitudinal rows of white spots running along the arms (Pl. VII, figs. 4a, 
b) The rows all continue on to the head, and the dorsal two reach behind the eyes. The color of 
the inner umbrella surface of this specimen is not so deep as in the full-sized specimens. 

Oesophagus situated dorsal to liver, without penetrating it. Rectum long, forming a coil in its 
course; anal valves rudimentary (textfig. 34). No ink-gland nor posterior salivary gland discernible. 
Gills massive, each composed of eight thick lobular leaflets radially arranged. Oviduct and water 
vascular canal both single, viz. those of the left size; oviducal ball enormous, oblique, subglobular, 
slightly constricted near the equater, situated just in front of ovary; vagina thick, short, its greater 
part projecting into mantle cavity (textfig. 35). Ripe ovarial ova measure 10X 7 mm. Penis small, 
its distal extremity situated a little posterior to anus; vas deferens weakly differenciated (textfig. 3c). 


Measurements of Largest Specimen Examined. 


Length, total ... ... +... vs Gv Weak Bes Cae Via a oie OO Im 
Mantle opening to posterior re ht, Po lioe eds ota | Ga? ar | 230) sy 
Mantle opening to anterior base of fin... s.. see een s tee tee 32) 


Posterior base of fin to posterior body-end ... ... ... ... tee 6. ee 48 5, 
Eye-opening to anterior base of fin... o... o... o... nee emo e. 0. 18 ,, 
Breadth of head se. 4. o... o... cue e ene ono tee ne m o 7S0 
Bréadth Of fissei ese) Case Gees: ceeds. ade. SY DD 2 eee See ee 2O yj 
Length:of fins vo. geal. sive. G^ demo eee G3) AE la) sk. GS wee os RS 223" 5; 
Posterior body- e to umbrella-edge between first arms... 46. see eee 150, 
Posterior body-end to umbrella-edge between first and second. arms... +... I40 , 
Posterior body-end to umbrella-edge between second and third arms — ... 120 ,, 


Posterior body-end to umbrella-edge between third and fourth arms e. 112 0, 

Posterior body-end to umbrella-edge between fourth arms... ... ... ... 105 » 

Diameter of largest sucker of first arms part ghe faggi eeu Gb, IN e IR 3 Gi 
” o» » gy Second arms +... ee ee cee tee die ns 3^ us 
m ^oc o3 si » third arms: ess ee aeu a a Seed ee 3.53 
" y 5 » fourth arms ... .. 3 


Locality.—WNear Aleutian Is., Bering Sea Abis); ute Okhotsk Sex (Albatros); off 
Kinkasan (Albatross!); off Tótómi Prov. (Albatross!). 

Bathymetrical distribution.—266 fms., 440, fms., 426 fms., and 918 fms., all attributable to the 
* Albatross" collection. 

Type-locality.—Off Kinkasan, Rikuzen Prov. 

Type.—In U. S. Nat. Mus. 


Genus Opisthoteuthis Verrill, 1883. 


Opisthoteuthis, Verrill 1883, p. 113; 1896, p. 74.—Hoyle 1904b, p. 4.—Berry 1920, p. 155.— 
Naef 1921, p. 537.— Robson 1926, p. 1328. 


Entire body exceedingly flattened from anterior posteriad ; this flattening conjointly with the great 
development and thickening of the umbrella gives it the appearance of a plano-convex or convex-con- 
cave disc. Unipaired fins attached just posterior to the eye-prominences: Mantle-opening narrow, fitting 
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closely around the distal part of funnel. Suckers in a single series, regulary alternating with biserial 
cirri, both extending from base to extremity on each arm. Dorsal cartilage bent crescentwise but the 
extremities turning outward; cross section in the middle region, dumbbell-shaped, weakly constricted 
in the middle. Arms in male all hectocotylized at maturity; several suckers at the middle part being 
so much enlarged that they are rendered zigzag in their arrangement by close contact. Left oviduct 
developed only. 

, Type.—Opisthoteuthis agassizii Verrill, 1883. 


Opisthoteuthis depressa Ijima & Ikeda, 1895. 
(Pl. VII, figs. 7-9; textfig. 4.) 


Opisthoteuthis depressa, Ijima & Ikeda 1895, pp. 1-15, pl. xxxiii.—Meyer 1906, pp. 758-760.— 
Meyer 1906a, pp. 183-269, pls. xi-xvi.—Doflein 1906, p. 269, fig.—Marchand 1907, p. 381. 
—Dollo 1912, pp. 131, etc., pl. iii, fig. 5.—Berry 1912b, p. 284.—Sasaki 1920, p. 170. 


idal, exceedingly flattened from poster 
being that of a plano-convex or convex-concave disc, but rarely it may be shallowly campaniform, 
approaching that of Stauroteuthis. In the largest specimen examined by me, which was quite flattened, 
the greatest diameter from tip to tip of arms measured a little over 200 mm. 

Aboral surface with three special rounded prominences, one of which represents the body proper, 
while the remaining two, the eye-bulbs. With exception of the eye-prominenses, the head is a little 
lower, smaller and narrower than the body; the latter nowhere overhangs the mantle-opening. Eyes 
large, separated from each other by a wide, concave space. Eye-opening small, generally semilunar, 
provided with a thin upper, and a thick lower lid. Distance between both eye-openings SUNY over 
twice the diameter of an eye-prominence. 

Fins very small, thick, soft, gradually narrowing to blunt free apices; breadth (transverse) about 
one and a half times or even twice the length. They are attached to the aboral surface close to the 
posterior borders of the eye-prominences; the line of attachment being nearly longitudinal and the 
free apices turning outwards. The distance between their bases is about the same as between the 
eye-openings. 

Mantle-opening reduced into a small crescentiform aperture, fitting closely around the tubular 
part of funnel, situated nearer to free umbrella-edge than to the centre of aboral surface. Funnel sunk 
deep in mantle cavity, only a short extremity projecting beyond its opening. 

Arms subequal, the formula of length being about 3 747 27 1; all extensively interwebbed, their 
projecting distal part being only !/; —V6 the entire length. In flattened specimens the arms show a 
regular curvature on the same plane, the concavities turning forwards, with a slight tendency to coil 
symmetrically on both sides of the median line. Consequent upon this the extremities of arms turn 
forwards with the same tendency of coiling as in the concavities; thus the extremities of the dorsal 
arms tend to approach each other whilst those of the ventral arms diverge in opposite directions. The 
horizontal curvature of the arms, seems to have some connection with the attachments of umbrella to 
the arms. In each arm on the dorsal aspect, viz. the anterior aspect, the attachment extends nearly 
to the extremity, while on the ventral aspect it terminates far proximally. This difference of attach- 
ment renders the drawing forward of the extremities of arms, and consequently forms the said curvature. 

Suckers in female, very small, strictly uniserial throughout, deeply immersed; when extracted, 
subglobular, swollen at base, truncate distally, and shallowly constricted near the distal truncate 
margin; uniform in size for the greater part of arms, diminishing in size at the extremity as well as at 
base, and several at the extremity are as minute as impossible to view with the naked eye. In full- 
grown females they number a little over 50 in each arm, and the largest measures about 2 mm. in 
diameter. 

Cirri small, slenderly conical; in female, strictly biserial, regularly alternating with the suckers. 
They commence proximally between the first and second suckers as a minute prominence, then rather 
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rapidly increasing in length, and run to the extreme tip on each arm, becoming again minute. The 
distance between the cirri of each pair is broadest halfway along the arms, diminishing distally and 
also proximally. 

All arms in male hectocotylized at maturity (textfig. 4) A number of suckers in each arm 
conspicuously enlarged, this enlargement being specially marked in the suckers from fifth to twentieth, 
which in full-grown specimens attain over 7 mm. in diameter. Owing to the enlargement, these 
suckers are considerably raised above the general surface of arms and can not form a straight row as 
in the female, but take a alternate biserial arrangement. At the same time the cirri on both sides of 
these suckers are arranged in three or four irregular rows. 

Dorsal cartilage nearly 
straight in young, but in adult, 
curved roughly crescentwise, 
with five weak bendings, which 
are situated so as to divide the 
cartilage into six, subequal 
parts (Pl. VII, figs. 8,9). The 
cartilage is somewhat flattend. 
from anterior posteriad, gently 
narrowed at the middle por- 
tion, and expanded at the part 
a distance from each extremi- 
ty, which is attenuated and 
directed outwards. The nar- 
rowed middle part is shallowly 
furrowed lengthwise on both 
surfaces so that its cross section 
is panduriform. In the ex- 
panded distal part, the anterior 
surface is nearly flat, the pos- 
terior surface slightly concave, 
the upper edge sharp, and 
the lower edge blunt, the 
whole effect being that of 
a forged knife blade. The 
entire length of cartilage 
measures 15mm. in a specimen 
of 75 mm. maximum diame- 
ter, and 35 mm. in a specimen 


f about . Textfig. 4. 

2 1 ximum 2 i i 
= apoun ri Fama ne aA Opisthoteuthis detressa, Inner aspect of umbrella and 
diameter. arms of male sex;x24. 


Color of the aboral sur- 

face in formalin, deep drab; the oral surface, dark reddish violet, but lips, cirri, the margins of suckers 
and the under surfaces of fins, are all of much lighter hue. The aboral surface decorated with eight 
radiate rows of round pink patches running along arms (PI. VIL fig. 7). Of the eight rows, the anterior 
four consisting of eight or nine patches each, begin behind the eye-prominences and run into the four 
dorsal arms, crossing the anterior parts of the said prominences. The remaining four rows consisting 
of eight or nine each, begin on the lateral aspects of the body-prominence behind the fins, and conti- 
nue their course to the four ventral arms. Besides the above mentioned patches, there are found three 
more on the same surface: one on the upper surface of the funnel, the remaining two, on the umbrella 
outside the bases of the fins.. 
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Measurements of Male and Female Examined. 


Sex 3 S. 

Distance between eye-openings ... ... ser see e 0 45 mm. 45 mm. 
Distance between fin-bases +... .. ces ees S 38 - 35%; 
Length of fins. ca use nes, cec o se SO I 5. 
Breadth of fing ses es sis cess. wer ea wta aau aay ae IZ y IO ,, 
Breadth of mantle-opening ... ... ... eee eee e 0 ee IO y IO , 
Eye to fin base  ... ... .. 6.0 2 2e e e 0 ce 08 0, 16 ,, 
Eye to mantle-margin +... s.s see o... n tee nee 0. eee 58 y 55 » 

Length of first arms s.. e. o..o ee ene tee o S e 125 , “100 

» » Second arms... see ses s e ne er f 130 7, 104 , 


5s s third arms xe esc MERDA e eked E es yes Vie 135, 5; IIO , 
5 p fourth arms s. e avi cen oes. Woe Seed ves wes 132 5; IIO , 
Diameter of largest sucker of first arms... +... .o.o o eee +... IO y 2 4 
» e ai » p Second arms... sr ere se 9-5 2: 
5 "IL ». third arms lore se ER lata 9 , 25. 
sì EY. »  »fourth arms... +... eee e € Gi i: 2-3 


Remarks.—In figure 9 of Plate VII, I give illustrations of the dorsal cartilage of Ijima and Ike- 
da's original specimen, as it was not fully described. The dorsal cartilage of full-grown individuals 
which I have examined differs from Meyer’s illustrated description** by having five faint angular 
bendings and sharply pointed extremities. Meyer's illustration of the cartilage also differs from the 
above-mentioned cartilage of the original specimen in having blunter extremities. 

Locality.—Misaki, Sagami Prov. (Ijima & Ikeda); Fuku-ura, Sagami Bay (Doflein; Meyer); Sa- 
gami Sea (Albatross!); off Kii Prov. (Albatross!); off Satsuma Prov. (Albatross!); near Kusakakiji- 
ma (Albatross!). 

Bathymetrical distribution.—250 fms. (Ijima & Ikeda); 150m. (Doflein); 70-440 fms. (Albatross!). 


Division Apinna nom. nov. 


Trachyglossa, Lütken 1882 (fide Joubin).—Joubin 1900, p. 26.—Naef 1912e, p. 196. 

Incirrata, Grimpe 1916, p. 353; 1921, p. 298; 1922, p. 23. 

Polypodoidea, Naef 1921, p. 537. 
No fin developed. Arms provided with uni- or biserial suckers only, and devoid of cirri. Radula 
always well developed. 


Family Eledonellidae Sasaki, 1920. 


Eledonellidae, Sasaki 1920, p. 170.—Grimpe 1922, p. 39.—Robson 1926, p. 1329. 
Bolitaenidae, Chun 1911, p. 20.—Naef 1912e, p. 196; 1921, p. 537 (pars).— Berry 19142. p. 289; 
1920, p. 156 (pars)— Thiele, in Chun 1915, p. 490.—Degner 1925, p. 78. - l 


Mantle saccular, devoid of fins, its anterior opening very wide. ‘No aquiferous pores present. 
Tuberculus olfactorius situated behind each eye. Funnel organ /\-shaped. Arms relatively short; 
third pair by far the longest and thickest. Suckers uniserial throughout. Umbrella present but 
generally rather narrow and thin. Right third arm in male, hectocotylized; a pair of, or even all its 
suckers attaining a conspicuous size. Radular teeth 7-serial, polycuspid but the marginal are uni- 
cuspid. Pelagic or abyssal octopods, of choroidal consistency. 

To this family are referable three genera, viz. Eledonella Verrill, Chunella Sasaki and Vitreledonella 
Joubin; of these the former two are found in Japanese waters and are briefly diagnosed as follows :—? 


*) I wish to express my sincere thanks to Professor Ijima and Mr. Ikeda for generously placing at my disposal 
their specimen referred to. 

**) Meyer 1906a (l. c.), pp. 16, 17, Pl. xi. fig. 5. 
| $) Naef (1922) classifies this division into two subdivisions, i.e. Ctenoglossa and Heteroglossa, The formes group 
involves the families Z/edonellidae (Naef's Bolitaenidae) and Amphitretidae whilst the family Argonautidae and Poly- 
podidae belong to the Heteroglossa. This view is followed by Grimpe (1922) and also by Robson (1926). 


Cephalopoda of the Japanese and Adjacent Waters. 13 


1, Umbrella more or less well developed ; hectocotylization affecting only ‘some distal suckers 


of Tight third arti seserinis tennas otto uie Rent deca aeos adno Vasa sexe eso sesso etes aera vb pe neue d dito Eledonella. 
2. Umbrella rather ill developed, hectocotylization affecting all the suckers of right third arm... 


a UEU WE "——————————— —————— Chunella, 


Genus Eledonella Verrill, 1884. 


Eledonella, Verrill 1884, p. 144.—Hoyle 1886b, p. 106 (pars).—Chun 1911, p. 16.—Berry 1912a, 
p. 276; 1920, p. 156.—Naef 1921, p. 537. 

Japetella, Hoyle 1885a, p. 231; 18865, p. 108. 

Bolitaenella, Grimpe 1922, p. 39. 


Entire body soft, choroidal; mantle saccular, with wide anterior opening. No fin nor horizontal 
ridge present on sides of body. No constriction between head and body. Eyes somewhat small. 
Optic nerve slender; ganglion pedunculi distant from G. opticum. Funnel organ /\-shaped. Arms 
more or less slender, third pair by far the longest. Umbrella present but thin. Suckers uniserial. 
Right third arm in male hectocotylized, some distal suckers being of conspicuous size. 

Type —Eledonella pygmea Verrill, 1884. 


Eledonella ijimai sp. nov. 
(PI. VII, figs. 10-15) 


Animal soft choroidal, semitransparent even in preserved state, covered over by a somewhat 
flabby coat; surface smooth but creased. Body much longer than broad, but as long as deep, 
seeming as if mechanically compressed laterally (P1. VII, figs. 10-12). Longitudinal keel-like ridge 
developed along the mid-ventral line of mantle as pointed out by Hoyle in Japetella prismatica (1886). 
Mantle opening very wide, extending more than half round the body, its angles situated behind eyes. 
Mantle margin protruding a little in the middle. 

Head as broad as body; depth equal to breadth; slightly concave dorsally, highly convex ven- 
trally. Eyes rather small, more or less projecting dorsally and laterad; their opening small, round. 
Funnel entirely covered over by loose ventral integument of head, so that its superficial contour is not 
traceable externally. Distal opening of funnel transversely elongated, situated a little behind the 
ventral interbrachial space. Funnel organ nicely /\-shaped, tightly adherent throughout to the dorsal 
wall of funnel near its distal opening. No funnel-valve developed. 

Arms rather unequal; third pair as long as body, and decidedly longer than the dinum pairs 
which are in turn of about uniform length (Pl. VII, fig. 13). All nearly cylindrical in the proximal 
half, then tapering gradually towards the extremities. Umbella well developed except between fourth 
arms where it is quite rudimentary. Between the first arms as well as between the first and second 
arms on each side, the umbrella extends a little more than half up their length while between the 
second and third arms as well as between the third and fourth arms it terminates below the halfway. 

Suckers somewhat prominent, with round aperture each, numbering about 15 in each arm; straight- 
ly uniserial, but taking a slightly zigzag course at the base of first and second arms; sparsely set until 
the middle of arms, whence they become closer in arrangement towards the extremity. Suckers 
small at the base of arms, increasing in size to the fifth or sixth which is situated about the middle of 
arms; thence they rather rapidly diminish in size distad, and four or five at the extremity are so 
minute that they are hardly visible to the naked eye. 

Ground color in formalin, of a light drab; chromatophores reddish brown, somewhat sparsely 
distributed, but closely crowded on both surfaces of umbrella and, arms. Visceral sac covered with 
large blackish chromatophores. , : 

Retractor palli medianus very thin. . Gill very small, only 3 mm. long, consisting of ten leaflets 
each (PI. VII, fig. 14). Length of optic nerve two or three times the brain breadth. Distance from 
bain to ganglion pedunculi three or four times greater than between g. pedunculi and g. opticum. (Pl. 
VII, fig. 15). 
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Length, total: 55 mm. 

Remarks.—The specimen, on which the species is based, is a young female. It was found to- 
gether with Branchiocerianthus imperator at Misaki, January, 1th, 1899. As compared with Chun's 
illustrations on Æ. pygmc@a™® the ganglion opticum of Æ. ijimai is considerably small and the distance 
from it to the ganglion pedunculi, very short. Æ. ijimai is distinguished from both E. prismatica and 
E. heathi by having a funnel organ of different shape and no umbrella between the ventral arms. 
Moreover, the skin is much thicker and looser than in these two species. 
` It is named in honour of the late Professor Ijima. 

Type locality —Misaki, Sagami Prov. (!). 

Type.—In Tokyo Imp. Univ. 


Genus Chunella Sasaki, 1920. 


Japetella, Hoyle 1885a p. 232 (pars). 
Eledonella, Hoyle 1886b, p. 106. 
Bolitaena, Chun 1911, p. 17 (pars);—Thiele, in Chun 1915, P 491 T Sy 1920, p. 156.— 


Naef 1921, pp. 537, 541. 
Chunella, Sasaki 1920, p. 170. 


Entire body soft, choroidal; mantle saccular, widely opened before, with no fin nor horizontal 
ridge on sides. Head and body not marked off from each other by constriction. Tuberculus olfac- 
torius present on head, posterior to each eye. Eyes comparatively large. Optic nerve short; ganglion 
pedunculi close to g. opticum. Umbrella rather badly developed. Funnel organ, /\-shaped. Arms 
very short in comparison with body; conical, thick. Suckers strictly uniserial throughout. Right 
third arm in male, hectocotylized, its suckers all considerably enlarged. 

Type.—Japetella diaphana Hoyle, 1885. 


Chunella diaphana (Hoyle, 1885). 
(Pl. VIII, figs. 1-4.) 


Japetella diaphana; Hoyle 18852, p. 232.—Hoyle 1885c, p. 108. 

Eledonella diaphana, Hoyle 1886b, p. 107. pl. ix, figs. 3-6.—Joubin 1900, p. 37, pl. ii, figs. 5-7. 
—Hoyle 1904, p. 22, pl. v, fig. 11. 

Bolitena diaphana, Chun 1911, pp. 15-20; figs. 7. 8.—Thiele, in Chun 1915, p. 493, pls. Ixxxii- 
Ixxxiv, textfigs. 60, 61. 

Bolitena (Eledonella), Chun 1903, p. 87; 2 figs. 

Chunella diaphana, Sasaki 1920, p. 171. 


A young male specimen caught by the “ Albatross” off Kii Prov., which is without hesitation 

referred to this species, has been placed at my disposal. 
l Animal soft, choroidal, semitransparent even in preserved state. Skin flabby, smooth. Body 
roughly ellipsoidal, twice as long as broad, widest in the middle, rounded behind, highly arched above, 
somewhat flattened below (PI. VIII, fig. 1). Mantle-opening wide, extending half round the body, 
its angles situated behind eyes. Mantle margin gently arcuate in the middle, projecting beneath 
head, and covering the greater part of funnel. 

Head relatively small, a little narrower than body. Eye exactly lateral, faintly projecting, fus 
nished with a minute opening. Umbrella but little developed, on an average extending about a quarter 
upthearms. Funnel roughly conical, but its proximal two-thirds is incorporated with head; the ex- 
tremity reaching two-thirds of the distance from posterior free edge to umbrella edge. Funnel organ 
composed of a thick/\-shaped pad on the dorsal wall; distal extremity free and valvate (Pr. VIII, 
fig. 4). 


*) Chun 1911 (l.c.), p. 18. 


. 
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Arms short, conical without.contractile web on sides, unequal; third pair being the thickest and 
longest, about half as long as mantle, and first pair the shortest (Pl. VIII, fig. 3). Suckers large, 
prominent, nearly urceolate but sometimes cylindrical; their opening bordered with a thick margin 
around, which is often folded so as to form a triangular or quadrangular contour. Suckers number 
I2 or 13 on each arm, arranged in a straight row ; the second or third being the largest, thence they 
gradually diminish in size towards the extremity. 

Chromatophores sparsely distributed on the external surface in all parts. Visceral sac thickly 
covered with many large chromatophores. 

Gill composed of 15 leaflets. Anal valve conspicuous. Inkbag small, fusiform, and free from 
liver (PI. VIII, fig. 2). Retractor palli medianus a little developed. Optic nerve short; ganglion 
pedunculi situated close to g. opticum. 


Measurements of Specimen Examined. 


Length, total s.e ... sas e 08. s. eno 0 e e re eee c Cà. 42 mm. 
Length ofbody... ... Tik e osu e 0 e e] e ig, 28 Sy 
Breadth of body asa) Suse eR. veri visi Midd! MAR? nifi) wee, sues oh ie Sus 
Eye to i end üt body. -—-——Ó————— OP Us 
Breadth of head... +... es sl eno ooo eno e Se S, TA 
Length of first arms +... ses eee eno... ee ono emo e e rey 8 , 


ae. SECO arms: x wx Late eee eR eed ce e ave AXES cL iy, 9 » 
» 4, third arms "xA iu 
5- g,fourtlbafmis cap eus i 9X ted CARO ZUR TOYS eed o e Gy, DIOS 
Diameter of largest sucker of first arms... o... eee ss s s 8 
" "INEST 25 » Second arms ... ser e aen e ey 8 , 
- z> di » 9, third arms "— do ar RO, S bu 
»5 5 pa uw fourth ams imi an ten xe wd Ry; 8 , 
Diameter ot eye-ball... ... ... 2: E oy 


Locality.—North of pinta (Hoyle); east of mad I. | (Hoyle); south-east of Acapulco (Hoyle); 
Marshall Archipelago (Hoyle); between Madére and the coast of Maroc (Joubin); south to Sierra 
Leone (Chun); north-east of St. Thomas I. (Chun); Indian South-equatorial Current (Chun); Sumatra 
(Chun); south-west of Ceylon (Chun); east of Seychelles Is. (Chun); Guinea Gulf (Chun); off Kii 
Prov. Japan (Albatross!). 

Bathymetrical distribution —1100 fms? (Hoyle); 1067 fms. (Hoyle); 664 fms. (Hoyle); 1897 
fms. (Hoyle); 1200-4000 m. (Chun); 720 fms. (Albatross!). 


Family Amphitretidae Hoyle, 1886. 


Amphitretidae, Hoyle 1886b, p. 67.—Berry 1912b, p. 397; 1920, p. 156.—Naef 1912e, p. 196 
(pars); 1921, p. 537.— Thiele, in Chun 1915, p. 531.—Grimpe 1922, p. 40.—Robson 1926, 
p. 1329. 

Pelagic octopod of graceful and choroidal consistency; campaniform on account of the great 
development of the umbrella, and the continuous investment of the head, funnel, umbrella and body 
proper by a thick choroidal coating. Mantle fused with funnel base in the middle, so that its opening 
is reduced into two small ostium-like branchial apertures on sides. Funnel organ W-shaped. Eyes 
situated near together above head; their balls pyriform, immersed below the surface. Suckers uni- 
serial proximally, and biserial distally. Mantle cavity incompletely bisected by median septum. 
Posterior end of liver conoidal, projecting posteriad and ventrad. Oviducts of both sides developed, 
somewhat resembling those of Polypus in structure. Right third arm hectocotylized, chiefly its termi- 
nal part affected by the modification; appearing by no means either to be separable or to develope in 
a specialized sac. Penis retort-shaped, situated on visceral sac on the left side. Radula almost as in 
the Elledinellidae. 

The family has been represented by a single genus Amphitretus. 
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Genus Amphitretus Hoyle, 1885. ` 


Amphitretus, Hoyle 1885, p. 271; 1885a, p. 235; 18863, p. 67.—Thiele, in Chun 1915, p. 531.— 
Berry 1920, p. 156.—Naef, 1921, p. 537. 
ae — Amphitretus pelagicus Hoyle, 1885. 


Amphitretud pelagicus Hoyle, 1885. 
(PI. III, figs. 1, 2; Pl. VIII, fig. 5.) : 


Amphitretus pelagicus, Hoyle 1885, p. 271, fig. 106; 1885a, p. 235; 1885c, p. 113, woodcut; 
18865, pp. 4, 67, etc. pl. 9, figs. 7-9.—Tjima & Ikeda 1902, pp. 85-101, textfigs. 1-3, pl. 
2.— Berry 1912b, p. 397.— Thiele, in Chun 1915, p. 532.—Sasaki 1917, p. 301: 
Amphitretus, Chun 1903, p. 577, 1 fig. 


Animal campaniform, covered over by a smooth, soft, choroidal, colorless, semitransparent coat- 


ing, so that the head, funnel, umbrella, arms, and body proper all exhibit no external demarkation 


nor constrictions, although the deeper muscular parts of these organs are discernible through their 
superficial coating. A: small ovate depression present on either side of body, surrounded by some- 
what crowded chromatophores and a few concentric muscular fibres. Within the depression is found 
a free edge of musculat tunic of mantle, which encloses inside a pocket-like mantle-opening. This 
opening leads posteriorly into a compressed passage, the outer wall of which is formed by the mantle, 
while the inner, by a posteriorly directed, valvular fold, i.e. the lateral wall of collar-like funnel-base 
(Pl. III, figs. 1, 2). 

Deeper tunic of funnel, vaguely discernible through the superficial coating; thick, roughly coni- 
cal, extending a quarter up the entire length of ventral arms. The deepest muscular stratum of 
the tunic, clearly visible through all the upper layers by its opaque contour, lining the internal passage 
of funnel; this has uniform diameter throughout except its distal part which is swollen a little. Exter- 
nal opening of funnel, bordered with a somewhat prominent velum. Funnel organ conspicuous, com- 
posed of a thick-delineated W-shaped cushion, lying near the extremity of funnel; all lobes, of the 
uniform length. 

Eyes conspicuous on account of their brilliant coloring even in preserved condition, and charac- 
teristic in both shape and position. Eyeballs long, pyriform, each consisting of a swollen spheroidal 
base, and a conoidal distal part which terminates in a rounded lens; situated near together above head, 
long-axises turning dorsad and laterad. "They are sunk deep below the surface, and not protrud be- 
yond it as figured by Chun (1903, p. 577) and by Hoyle (18863, Pl. IX, fig. 7). For each eye a 
narrow opening is formed in the continuous choroidal coating, marked by a few fibres encircling them. 

Umbrella very thick, choroidal, transparent, traversed by numerous separated fibres running 
mostly sideways. In a specimen examined by me, the radii of umbrella were about equal, extending 
two-thirds up the arms while in Ijima and Ikeda's specimen the dorsal radius is said to be decidedly 
the shortest of all. Umbrellà' margin continued distally as narrow contractile webs along both sides 
of arms, without terminating in nodule-like thickenings as found in Czrroteuthis. 

Mascular parts of arms, which are traceable through the choroidal coating, are thick and of an 
form breadth in the proximal half but slightly constricted at base; from the middle they taper off 
distad. Suckers number 32-35 in each arm, of which about 12 are present in a straight row on the 
interwebbed part of arms; the remaining suckers are set in two alternate series on the protruding ex- 
tremity. ` They increase in size very gradually to the eighth, and from this to the twelfth attain maxi- 
mum, whence they become smaller very rapidly towards the extremity. The intervals between 
suckers are wide in the proximal parts and diminish at the extremity. 

Right third arm hectocotylized, slightly shorter than the left third. Distal one-fifth of the arm, 
attenuated, and of somewhat firm consistency, its flattened oval surface provided with two series of 
minute rounded protuberances along the margins. The base of the distal portion is’ swollén, and 
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forms, on the oral side, a peculiar angular shaped ridge, of which the angle is pointed distad and the 
two ends project on the sides of the arm. The ridge is traversed by a well defined, narrow, and deep 
groove of a similar shape and disposition, provided with a small rounded protuberance in the middle 
behind the groove. Directly proximal to the above-mentioned ridge and unilaterally on the ventral 
side of the arm, there exists an indentation, which is proximally bounded by a firm prominence of the 
arm on the side referred to. Suckers occur on the arm in a series from the base to the angular shaped 
ridge. They are smaller, more numerous and more closely set than in other arms. Numbering 27 
in all, the fourth and the fifth suckers are the largest. 

Branchial leaflets number 20 in each gill. Posterior end of liver, conoidal, projecting caudad and 
ventrad between the two lamelle of the median mantle connective. Penis shaped like a retort, the 
elongated part being directed cephalad (Pl. VII, fig. 5). Oviducts of both sides developed; oviduct 
s.s. and vagina both, of a moderate length, connected together by a roundish ovidual ball. Vagina 
thicker than oviduct s.s., terminating at a point far posterior to anus. 

Total length of the male specimen examined, 135 mm. For other measurements, refer to: Sasa- 
ki 1917 l.c., pp. 363, 364. 

Remarks.—One male and female specimens have been placed at my disposal; both were already 
examined, the former by myself (1917) and the latter by Ijima and Ikeda (1902). They differ equally 
from the description made by Hoyle (1885, 1886) as well as from that by Thiele (1915), in having a 
continous gelatinous coating over the whole body, so that no superficial demarkation is discernible be- 
tween the head and body, nor the eyes project outside as illustrated by these writers. The differences 
are possibly not specific but may be due to the different ways of preservation of the specimens, 

Locality.—Off the Kermadec Islands (Hoyle); Agulhascurrent (Chun). Okinose Bank, near 
Misaki (Ijima & Ikede); Tateyama, Awa Prov. (Sasaki). 

Bathymetrical distribution.—320 fms. (Hoyle); 572 m. (Ijima € Ikeda); 1800 m. (Chun). 


Family Alloposidae Verrill, 1881. 


Alloposidae, Verrill 188lc, p. 365; 1882, p. 390.—Hoyle 1904, p. 8; 1904b, pp. 2, 4.—Berry 
19143, p. 286; 1920, p. 156. 
Argonautidae, Naef 1912e, pp. 197, 198 (pars); 1921, p. 537 (pars).—Grimpe 1922, p. 4. (pars). 


Sexes a little dimorphic, the male much smaller than the female. Entire body campaniform, de- 
void of fins; mantle-opening wide, no aquiferous pores present on head. Funnel organ W-shaped. 
Radula markedly developed, composed of seven series of strong teeth, the median of which are dis- 
tinctly tricuspid. Arms extensively interwebbed by a thick umbrella; suckers in one or two series. 
Hectocotylization affects the whole of the right third arms, which has its origin in a specialized space 
situated. in head in front of the right eye, and when mature is most probably detachable. Pelagic 
octopods of soft and jelly-like consistency. 

This family comprises two genera, viz. Bolifaena Steenstrup, and Alloposus Verrill. To the 
former is referred only B. microcotylea Steenstrup i.e. the type species of the genus. Judging from the 
reproduction of Steenstrup's M.S. of that species by Hoyle (1886, p. 16), the genus Bolitaena is very 
closely related to the genus Adloposis, so that I am strongly inclined to consider them identical. 


Genus Alloposus Verrill, 1880. 


. Haliphron? Steenstrup 1861, p. 333 (fide Hoyle). 
Alloposus, Verrill 1880c, p. 393; 188lc, p. 365; 1882, p. 390.—Hoyle 1886b, p. 72; 1904b, p. 5. 
—Naef 1912e, p. 198; 1921, p. 537.— Berry 19142, p. 286; 1920, p. 156. l 
? Bolitaena, Steenstrup M.S. in Hoyle 1886a, p. 16. . EN at 
Bolitaena, Hoyle 1904, p. 8 (pars). _ 
Alloposina, Grimpe 1922, p. 41. 
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Naef seems to regard Octopus alberti Joubin as nothing but a species of Alloposus. However, 
Joubin's original description and illustrations of this species** have no resembrance at any rate to 
Alloposus, the only point of similarity consists in its soft graceful consistency and the great develop- 
ment of the umbrella. i 

Type.—Alloposus mollis Verrill, 1880. 


Alloposus pacificus Ijima, 1902. 
(PI. VIII, figs. 6-8; textfig. 5.) 


Alloposus pacificus, Ijima in Ijima & Ikada 1902, p. 87, note.—Berry I9I2b, p. 397. 


Of this interesting species four specimens from Japan have come under my observation, measur- 
ing up to 450 mm. in length. 

Animal roughly campaniform, slightly flattened dorso-ventrally, soft, flabby and of quite choroidal 
consistency ; external surface entirely smooth, sparsely and uniformly covered with large violet-brown 
chromatophores. 

Body hemispherical, short, as long as wide, widest anteriorly, rounded posteriorly (Pi. VIII, fig. 
6) Mantle-opening very broad, extending about half round the body, its angles situated a little more 
dorsally than eye-openings. Mantle margin arcuate in the middle, protruding forward below head. 

Head very large as contrasted with body, nearly cylindrical, not marked off by constriction either 
from arm-base or from body proper; more or less flattened below and arched above. Eyes somewhat 
ventrally situated, quite slightly protruding. Funnel extending nearly the half way to umbrella edge; 
only a short terminal part separated from head; the remaining part quite incorporated with head, 
showing no outline externally. Umbrella well developed, very thick and soft; radii subequal, that 
between dorsal arms the longest, extending 24-34 up the arms. 

Arms subequal, the formula of length being 1>2>3>4, and longest pair comprising a little 
more than half the entire length of the animal; incorporated with umbrella except the distal 14—15, 
which is conical and attenuated at the extremity. Suckers comparatively large, prominent, cylindrical, 
truncated distally; their rim thick, of much firmer consistency than in other parts (Pl. VIII, fig. 7). 
On each arm, the first five or six suckers are in a single straight row which gradually undergoes a 
change into a biserial condition as the suckers approach the umbrella edge; and on the distal uninter- 
webbed part of arms, the arrangement is somewhat distinctly biserial. The suckers at the uniserial 
part are large and sparsely set, but upon reaching the biscrial part they become very minute and 
thickly crowded together. In the largest specimeri examined, there were found on each arm about 
30 large suckers and about 50 niinute ones. 

Tuberculus olfactorius transverse- 
Le. ellipsoidal, situated behind each eye 
at the angle of mantle opening (Pl. 
VIII, fig. 8). Anal valves conspi- 
cuous. Each gill composed of about 
20 leaflets. 

Radula well developed, com- 
posed of seven series of peculiar 
greenish teeth, which are unicuspid 
except the median, this being distinct- 
ly tricuspid. Median and outer 
lateral teeth very large, a little wider 
Textfir. 5. than twice the breadth of remaining 
Alloposus pelagicus. Part of radula; x 19. teeth (textfig. 5). i 


*) Naef 1912e (Lc.), p. 198. 
**) Joubin 1895a (l.c.), pp. 18-20, pl. I, figs. 3, 4. 
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The male specimen examined by me, being greatly mutilated, the hectocotylization was incapable 


of examination. 


Measurements of Female Examined. 


Length, total 120 mm 
Length of body .. 30 » 
Maximum breadth of body e 40 » 
Left Right 
Length of first arms 95mm. 95 mm. 
» » Second arms ... 85 , 86 ,, 
"y » third arms 70 , 70 5» 
5 » fourth arms na 60 5; 60 ,, 
Radius of umbrella between first arms . da 55 mm. 
T - z T , and second arms 47 » 
im. 35 s 5 Second and third arms 40 » 
» » si T third and fourth arms «Ca. 40 » 


js " > y fourth arms — .... ... Lee nee us CA 40 » 
Remarks.—This species differs from A. mollis at least in the arms which are subequal even at 
maturity. : 

The species was first made known tothe scientific world by the late professor Ijima with a brief 
footnote. Through his courtesy, I have been enabled to examine the type specimen preserved in the 
Science College, Tokyo, to identify the specimens in my own hand with it. The label annexed to it 
tells that it was caught by Mr. K. Aoki at Misaki, Sagami Prov., from a depth between 150 and 200 
fathoms, June 18, 1902. 

Locality.—Misaki, Sagami Prov. (Ijima); Sagami Bay (!); Awa Prov. (!). 


Family Argonautidae (Cantraine, 1841). 


Argonautides, Cantraine 1841, p. 20. 

Argonautidae, Adams H. et A. 1858, vol. 1, p. 23.—Tryon 1879, p. 101.—Joubin 1900, p. 26. 
—Naef 1912e, pp. 197; 198 (pars); 1921, p. 537 (pars).—Berry 1914a, p. 277—Chun 1915, 
p. 476. 

Philonexidae, Gray 1849, pp. 3, 24.—Troschel 1857, p. 42 (pars).—d'Orb. 1855, p. 199,—Adams 
H. & A. 1858, p. 21.—Verrill, 1882, p. 388. 

Ocythidae (Argonautidae?), Gray 1839, pp. 3, 28. 

Tremoctopidae, Tryon 1879, p. IOI. 

Argonautidae + Philonexidae, Carus 1890, pp. 457, 458. 

Argonautoidea, Berry 1920, p. 155 (pars). 

Pelagic octopods of somewhat firm and fleshy consistency and or small to moderate size. No 
fin present. Suckers biserial throughout. Funnel base articulates with the inner surface of mantle 
by two sets of cartilaginous locking apparata. Sexes dimorphic. Males much smaller than females. 
One of third arms hectocotylized, developing in a specialized sac into a highly modified and detachable 
copulatory organ which exists separately for a certain length of time in the mantle cavity of the female. 
Oviducts of both sides developed; ova very small, attaining some development within a specialized 
part of body or external shell. 


Subfamily Argonautinae Berry, 1914. 


Argonautinae, Berry 1914b, p. 277.—Naef 1921, p. 537 (pars). 

Argonautidae, Berry 1920, p. 156. 

Locking apparatus of funnel, oval, cartilaginous, button-like in shape, with a deep depression at . 
the centre. Funnel organ composed of a ^ -shaped dorsal, and two elongated ventral pads. Dorsal 
arms in female, provided with very broad, glandular membranes which serve to secrete and hold-in. 
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their embrace a delicate, involute, calcareous shell; the function of the latter is to form a nest, as well 
as to be a partial retreat for the animal itself. Oviducts very long, greatly winding, terminating in 
globular muscular swellings, which are a little prominent and situated near together at the centre of 
the visceral sac. Water vascular canals rudimentary. Left third arm of the female, hectocotylized, 
developing in a pedunculate sac outstanding near the mouth; provided with about 50 cylindrical 
suckers and a smooth but carinated aboral surface. 


Genus Argonauta Linné, 1758. 


Argonauta, Linné 1758. p. 708.—Fér. et Orb. 1835, pp. 106-157.—Cantraine 1841, p. 20.— 
d'Orbigny 1855, p. 210.--Verany 1851, p. 47.—A dams H. et A. 1858, p. 24.—Tryon 1879, 
p. 123.— Verrill 1882, p. 182.—Hoyle 1886b, p. 4.—Carus J. V. 1890, p. 457 (fide Jatta).— 
Naef 1912e, p. 198; 1921, p. 537.— Berry 19143, p. 277; 1920, p. 156. 

Ocythe, Gray 1849, pp. 30-34 (pars). 
Type.— Argonauta argo Linné, 1758. 
Key to the species of Argonauta found in Tapan. 

I. Ventral arms in female, distinctly longer than lateral arms. Shell greatly flattened laterally ; 
50 or more tubercles visible laterally in full-sized shell, which measures more than 100 mm. 
in length; every rib termitates in a tubercle on keel ............... ————Ü A. argo. 

II. Ventràl arms in female, distinctly shorter than lateral arms. Shell less flattened; length 
less than 85 mm.; laterally-visible tubercles number at most 20; every second rib termi- 
nates in a tubercle on keel. 

A. Centre of whorl not depressed; surface polished; ribs and tubercles rather low, the former 
numbering less than 35 in shell 50-60 mm. long ............. e. -- €— TOPAR A. hians. 
B. Centre of whorl depressed; surface finely granulose; ribs and tubercles both prominent, 
the former ordinarily numbering over 40 in shell 50-60 mm. long ............4. dotigeri. 


Argonauta hians Solander, 1786. 
Japanese name: Funedako. 


(PI. III, figs. 3-6; Pl. VIII, figs. 9, 10; textfig. 6.) 


Argonauta hians, Solander 1786, p. 44.—Dillwyn 1817, p. 334.—Fér. et d'Orb. 1838, p. 174» 
pl. v.—Gray 1849, p. 33.— Tryon 1879, p. 136, pl. xlvi, figs. 100-102.—Ortmann 1888, 
p. 641.—Ikeda 1891, p. 26.—Hoyle 1904, p. 11.—Berry 1912b, p. 385.—Chun 1915, 
p. 476, pl. Ixxiv, figs, 1, 2, 4-6,—Sherborn 1902, p. 458. : 

Argonauta gondola, Dillwyn 1817, p. 335.—Lischke 1869, p. 29.—Dunker 1882, p. I. 

Ocythoe cranchii, Gray 1849, p. 33.—Dall 1908, p. 229. 


Thirty female specimens from various localities have been brought to me for examination. They 
are referred with no hesitation to the species above entitled, and have the mantle-length ranging 
from 12 mm. to 56 mm. and the shell-length from 21 mm. to 87 mm. 

Body roughly conical, widest in front, flattened laterally; depth taken dorso-ventrally less than 
the length; posterior part with a sharp upward torsion, at least in animals preserved in. situ within the 

‘shell. Ventral surface of mantle provided with a distinct transverse sulcus at a short distance from 
the mantle margin, coinciding with a similar sulcus on its inner surface. Mantle margin even, thicken- 
ed, constricted off by the above-mentioned two sulci from the remaining parts of mantle. Mantle- 
opening very wide, extending well above and a little behind the eyes. 

Head small, and indistinctly delimited because so deeply embedded within the mantle. Eye 
large, protruding; a distinct constriction at the base separating it from the general level of head. 
Funnel, of robust proportions, but thin-walled, and extremely long, reaching nearly one-third up the 
ventralarms. Funnel organ conspicuous, comprising a large ^ -shaped pad on the dorsal wall and two 
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somewhat shorter elongate-ovate pads on the ventral wall just below the dorsal pad. Locking- 
apparatus of funnel, well developed, small, ovate, cartilaginous, with a pit-like depression at the centre. 
Mantle-apparatus corresponding to the preceding, of a rounded nodule with the extremity directed 
posteriad. 

Arms flattened from aboral to oral side, sharply separated from head at base by a deep sulcus; 
unequal, the formula of length being distinctly 1>2>3>4; second arm one and a half times or even 
twice the body-length. ` Dorsal arm the thickest and longest, furnished with a conspicuous, wing-like, 
dorsal web which is quite folded and contracted in preserved specimens. ` Lateral arms broad at 
base, tapering distad at first rather rapidly but gradually afterwards so as to form fine attenuated ex- 
tremities. Ventral arm decidedly the shortest, its extremity not so fine as in lateral arm. ‘Umbrella 
very narrow; longest radius between dorsal arms, about twice those between other arms. 

* Suckers large, prominent, expanded distally, somewhat unequal in size, strictly biserial through- 
out; in full-grown specimens, numbering a little over 60 pairs on first arm, about 50 pairs on second 
arm, about 45 pairs on third arm, and about 25 pairs on fourth arm. In the first arm, the first four 
or five pairs become gradually larger distad, then followed by five or six pairs which rapidly diminish 
in size toward the extremity; along the terminal part are found about 20 pairs of uniform minute 
suckers. In the remaining arms the second or third pair is the largest, and the succeeding six or 
seven pairs rapidly diminish in size distally; the uniform minute suckers on the terminal part number 
about 10-15 pairs; but these are absent in the ventral arm. 

Branchial leaflets number about 20 in 
each gill. Female internal genital organs as 
shown in textfig 6. : 

` Shell about two-thirds as broad as long. . 
Aperture wide, */,*/, as great in transverse 
diameter as in longitudinal diameter. Auri- 
cles of greatly variable development indif- 
ferent to age, sometimes. quite obsolete, its 
apical angle being about 120°, but more often 
markedly prominent, bent outward and pro- 
jecting in a quite sharp apical angle (PI. III, 
figs..3-5). Ribs on sides distinct, short and 
long arranged alternately; every second ter- 
minating in a tubercle on keel. Keel wide, 
each edge decorated with a sparse series of 
roundish or quardrangular tubercles, of which 
I5 or I8 appear in full-sized shells when 
viewed laterally (Pl. III, fig. 6). Surface 
polished but may be sparsely covered with 
fine granules. Color light sepia, the depth 


Textfig. 6. 


Argonau.a hians. A. Mantle of mature female, laid 
open; x4/3. B. Internal genital organs of immature 
being greatly variable in different specimens. female; the oviduct is laid loose so that its whole 


Axial part of whorl, and first part of shell- course is easily traceable; x 4/3. 
periphery both, of a much deeper shade in 
the same color than the remaining parts, but the median line of the keel always remains white. 


The principal measurements of the largest shell examined are appended :— 


‘ Length of shell ... ses eee e ee e ee m eene e 87 mm. 
Depth of shell... cee cee eee e e e tee nee em ter 5300 
Longitudinal diameter of shell aperture... eee see n tee nee 57 o» 
Transverse i = o m det “HU o) ciens Set T iy deo (300 5 
Greatest width of shell keel... see ceo e cee n nee ee 20,7 
Distance between apices of shell auricles... ... ee. eee eee 2 0e 0 45 a 
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No male specimen has come under the observation of the author. But, three among the females 
alluded to above had each a detached hectocotylus in the mantle cavity, lying between a gill and 
the liver capsule, one of the three specimens carrying it on right side, while the remaining two on 
left side (Pl. VIII, fig. 9). The three hectocotylus from these three different animals all have the 
same appearance and are of about equal size (Pl. VIII, fig. 10). The sucker-bearing part is about 
15 mm. long, flattened dorso-ventrally, and gradually tapering to a blunt extremity, from which a 
slender tubular appendage grows out. The opposite extremity is thick and abruptly terminates.- On 
the back a broad web is found contracted, so that the whole hectocotylus curves round almost into 
the shape of a horse-shoe. The suckers are 45-50 in number, cylindrical, flattened laterally, slightly 
expanded at the distal end, and arranged in two distinct rows on the extreme margins. The space 
enclosed by these two rows of suckers is very wide and a little convex. The protective membranes 
are as broad as the suckers are high. The apical tubular appendage is a little longer than the sucker- 
bearing part, gradually and evenly tapering to a filiform extremity. On the proximal part is found a 
thin triangular wing-like membrane attached to each side. 

Locality —Enoshima, Sagami (Ortmann); Sagami (Hirase); Loo-Choo Is. (Lischke); Misaki, 


Gram Pen (1): Waceoshima,.Sa 
Way dili LIUV. VJ, LAZ OLII ALA) nic 


(Gray); off Las Tres Marias (Hoyle); Southequatorial Current (Chun); coast of Africa (Gray), etc. 


lia a AU Ve Nr y A OSUU NAGA yeaa VSS py da OLD DAY oje iano 


tema Prov. (1): Vencht Nada ( Albatross!\: Aomori Baví!) China 
tsur rov. (J; Yensnu Nada \fiipatross:}; Aomori Bayt}. © a 


Argonauta bottgeri Maltzan, 1881. 
(Pl. III, fig. 7; Pl. VIII, fig. 11.) 


Argonauta bottgeri, Maltzan 1881, p. 163, pl. vi, fig. 7.—Smith Edg. A. 1887, p. 409, pl. xvii, figs. 
1-6.—Dall 1908, pp. 226, 229.—Berry 19142, pp. 277-280; pl. xlviii, fig. 5, textfigs. 3-7.— 
Massy 19165, p. 143, textfigs. 1, 2. 

Argonauta owenii, Ikeda 1891, p. 27.—? Dunker 1882, p. 1. 

? Argonauta lians navicula, Berry 1912b, p. 385. 


Fifteen specimens from Misaki and two specimens from east of Osumi Prov. are referred to the 
present species. Their mantle-length ranges from 10 mm. to 33 mm. and the shell-length, from 17 
mm. to 58 mm. 

The species is closely related to A. ians Solander, especially in the soft parts. The differences 
between them is only that the arms are a little longer and the suckers somewhat larger than in A. 
hians, as shown in the following table (The measurement are given in millimeter). 


A. botlgeri A. hians 
No. of specimen i | ii iii iv i ii 
Shell length... o... LL sse 58 56 5o 39 59 59 
Length of second arms Left Right rs RJL. RJL RJL. RÍL. R. 
IIO IIO o — |63 62/55 So] 75 85] 63 64 
3 » third arms... o... s us s awe 70 65 | 55 60| 44 45| 45 — | 55 65| 43 45 
” » fourth arms Sing "use “ase me See: vase 55 65 | 45 45/31 33133 — | 40 45| 34 32 
Diameter of largest sucker of first arms... ... 45 4 . 4 2.6 3.0 | 32 | 
E 5 si »  » second arms .,, 3: 2.7 3 2.2 2.5 2.5 
5 m n 3, 9 third arms v ~ 28 2.6 25 2.2 2.3 2.5 
RO 35 $ +» 5, fourth arms ... 3-5 | 3.2 2.9 2.2 2.5 2.5 


The shell is distinguished from that of A. ians in many respects as diagnosed in the following :— 
Shell-length under 60 mm. Ribs on sides, prominent, well-defined; numbering 45 or more in 
full-sized specimens, quite variable in length, often united proximally.in twoes or threes; every second 
terminating in a tubercle, but the alternation occurs less regularly than in A. Aazs, often two together 
ending in a tubercle. Aperature roughly elliptical, broadest in the middle or a little more dorsally; 
longitudinal diameter about one and a half times the transverse-diameter. Auricles invariably in- 
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conspicuous; apices very blunt, turning straight forward. Centres of whorl more or less depressed, 
Keel broad; its width at the ventral margin of aperature, equaling a half of the shell-width. Tuber- 
cles on edges, very prominent, often twice as long as those of A. ians in the shell of equal size; 
conical or flattened laterally. In full-sized specimens 18 or 19 tubercles are made out when viewed 
laterally. Surface always finely granulose; the granulation especially marked around the centres of 
whorl. Color deep ochre; more deeply shaded in the first part of whorl than in the remaining parts 
(PI. III, fig. 7). 


The principal measurements of the largest shell examined are as follws:— 


Length of shell ... se eee cen nee n n n e ee 58 mm. 
Depth:of shell, co. e eee ees. See, cows e ded abe e ee “hee 3. Gj 
Longitudinal diameter of aperture ... s.s aes ss e. s eno e. e. 37 yy 
Transverse diameter ofaperature s.. e... +... o... e ss eo. se S 25 y 


Width of keel at ventral margin of aperture... ... 4 s s o. «o IA oy 
Distance between the apices of auricles ...  .. eee ss ss ss e... 23 yy 


Remar£s.—Dunker lists Argonauta owent Ad. & Rev. in the Japanese fauna, but the occurrance 
of this species in Japan is at least quite doubtful as far as I have ascertained, and that species of 
Dunker's seems to be a synonym with either A. bottgeri or A. hians. 

Locality :—Misaki (1); east- of Ósumi Prov. (Albatross!). Mauritius (Smith); Chagos Islands 
(Smith); China Sea (Smith); Australia (Smith); Masbate, Philippines (Smith & Hidalgo); Hawaiian 
Islands (Berry); New Zealand (Massy). 


Argonauta argo Linné, 1758. 
Japanese name:  Aoigai. 
(PI. III, figs. 8-12; textfig. 7.) 


Argonauta argo, Linné 1758. p. 708.—Gmelin in Linné 1790, p. 3367.—Fér. et d' Orb. 1838, p. 
158. Alg. pl. i, ibis, iter, 1%, i*°; pls. ii, vi.—Cantraine 1841, p. 20.—Gray 1849, p. 31.— Verany 
1851, p. 48, pls. xvii, xviii.—Lischke, 1869, p. 29.—Tryon 1879, p. 138; pl. xlvii, figs. 111- 
115; pl. xlviii, figs. 116-119; pl. xlix, figs. 120-123.—Verrill 1882, p. 392.—Dunker 1882, p. 
1.—Hoyle 1886b, p. 69.—Ortmann 1888, p. 641.—Ikeda 1890, p. 26—Joubin 1894d, p. 212. 
—Joubin 1895a, p. 9.—Jatta 1896, p. 191, pl. viii, fig. 3; pl. xviii, figs. 15-29.—Heinrich 
1904, p. 14, figs.—Hoyle 1904, p. 12.—Hirase 1907, p. 3.—Berry 1912b, p. 385.— Berry 
1916, p. 48.—Naef 1923, pp. 763-788—Degner 1925, p. 81. 

Ocythoe tuberculatus, Gray 1849, p. 30 (pars). 


Thirty-two specimens from various localities of Japan have been placed at my disposal, being 
referred with a great deal of hesitation to the species above entitled. Among them the largest 
specimen has 82 mm. mantle-length, and 145 mm. shell-length. 

Body more flattened laterally than in A. /zzazs and also than in A. dé¢tgeri; depth taken dorso- 
ventrally, distinctly less than the length; posterior end sharply curving upwards at least in animals 
preserved in situ within shell. Mantle-margin thickened as in A. hians into a broad transverse band 
marked off posteriorly by a transverse groove; but the groove is a little deeper, and the part of the 
mantle just behind it more highly projects than in that species. Dorsal surface of body strongly 
arched anteriorly. Mantle-opening very wide, extending well-above and behind eyes. 

Head small, somewhat concave above, sunk deep in mantle cavity. Eyes large, subspherical, 
protruding sideways, more or less constricted at base. Funnel large, thinly walled, extending far 
beyond the ventral interbrachial space. Adductors infundibuli lateral in position, fastened to the ba- 
ses of ventral arms, Funnel organ composed of a thick-delineated ^ -shaped dorsal pad and two elong- 
ate-elliptical ventral pads; The dorsal pad situated in the middle of dorsal funnel wall; the ventral 
pad a little shorter than the former, and situated just opposit to it on ventral funnel wall. Locking 
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apparata between funnel base and mantle, shaped as in A. iazs. Umbrella rather rudimentary, best 
developed between dorsal arms, where it extends to the fourth pair of suckers. 

Arms unequal, the formula of length being 1>4>2>3. Dorsal arm the thickest, triangular on sec- 
tion at the proximal part, provided with a wide, conspicuous, wing-like membrane along the aboral surface. 
Ventral arm decidedly longer and thicker than lateral arms, flattened laterally, provided with a high 
aboral keel which is broadest at the base, narrowing towards the extremity. Lateral arms flattened, with 
rounded aboral surfaces. Except tlie dorsal pair, the arms taper very gradually to attenuated extremities. 

Suckers highly prominent, nearly cylindrical but expanded a little at the distal end, biserial, 
standing on the margins of arms; of small and uniform size, and of sparse arrangement as compared 
with those of A. ians. In an individual of 65 mm. mantle-length, which I have subjected to an 
examination, they number 150 pairs on the dorsal arm, a little over 100 pairs on each of the lateral 
arms and a little below 99 pairs on the ventral arm. 

External surface quite smooth in all parts, bespinkled with chromatophores, shining here and 
there in silver or green. 

Branchial leaflets number about 28 in each gill. 

Radula composed of seven series of teeth; pentagonal in section; marginal teeth a little longer 
than remaining teeth, which are of about uniform length. Central teeth slender but exceedingly 
expanded at base, and provided with one or two faint, low, broad cuspi on either side. Inner lateral 
teeth shaped as in the central, but a little oblique, curving less in the outer edge than in the inner. 
Outer lateral teeth roughly triangular in contour, oblique, their point turning inwards; inner side 
nearly straight, while the outer is concave (textfig. 7). 

Full-sized shell, 140-145 mm. in length, and about 90 mm. 
in depth, markedly flattened laterally; periphery very narrow, 
sharply marked off from sides by two series of sharp-edged, 
squarish tubercles, which number 60 or more when viewed 
laterally. Ribs on sides, distinct, numerous, three or four kinds 
of varied length arranged in regular order; each terminating in 
a tubercle on periphery. Aperture of a high isosceles triangle, 
becoming still higher as the shell grows larger, and the height 
in full-sized shells, being greater than twice the base-line. 
Auricles in immature shells, invariably conspicuously developed, 
bent outwards, terminating in acute apices; at maturity, becom- 
ing obscure, their apices much blunter, and the outward-warp 


Textfig. 7. much less conspicuous. Surface polished, white, but drab ones 
Ar ee Dn eE may rarely occur. First part of shell-margin ordinarily shaded 
ula; . 


in black, except the median zone of periphery, which always 
remains white (PI. III, figs. 8-12). 

No male specimen has come under my observation, except a detached hectocotylus which was 
found in the mantle cavity of a female. The hectocotylus appears on the whole to resemble that of 
A. hians. It is about 32 mm. long and bent round into the shape of a horse-shoe, due to the contrac- 
tion of a wide contractile membrane on its back. The suckers on it number 65, and are set quite 
marginally in two distinct series. The protective membranes are about as broad as the sucker height 
and come in close contact with the outer surfaces of the suckers. 


Measurements of Specimen Examined, 


Ventral length of mantle... ... ... ooo o. 6. ono... eno 63 mm. 
Width of mantle at mantle-margin... ... ses o... eee 65 6. 4 40 
Depthof mantles . si eed. eee Gue cM) Rm cee. ewe’ ce e eee “ee 155 
jS e MACRO EO NOT ale BGK: Gr Oe. as. m Ue X 
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Left Right 
Length of first arms o... LL o... eee tee s ss eee ee 300 mm. 300 mm. 
T 5» Second armses desi de. Sed see Baw mes Gees eee 190 , 180 ,, 
» » thirdarms ue xe. ue Cokes dh us Aone” wks cue axe 4O ege 135 » 
» » fourth arms ‘ace. Sal wp ar dC Rae QUE dietum 230 q 230 us 
Radius of umbrella between first arms +... se. eee eee s tee 24» 
» » » y first and second arms dro, lE." deep. ase I6 4, 
» » - ^ second and third arms... ... ... ... I4 » 
» T T 5i third and fourth arms — ... ... ... ... 20 ,, 
» » » m fourth arms — ... +... ee 2. eee I6 , 
Diameter of largest sucker of first arms 5» 

» "T »  » Secondarms ... ... Qu omo re fe 45 

» noo” » 9, third arms 4 o» 

» » o» » 9, fourtharms  .. .. eee e. e 4.6 
Length of shell... ... ... "rM 
Maximum breadth of shell m VAT (ages eke Dog aie Litio sad (00:5); 
Length of shell aparture so. su ce e ese kee Ca onu es cens A5 gy 
Maximum breadth of shell En eee Wis. aad. Muy, See lele Sense PAL. er, 
Distance between tips of shell auricles ... LL eee +... ee tee +. Ay 


Remarks —The Japanese specimens, upon which the above description is based, differ from 
Jatta’s description of the Mediterranean form in some respects; (1) The outer lateral teeth of the radula 
are not so long as illustrated by him, but only slightly longer, or even shorter than either the internal 
lateral or the median teeth. (2) The median teeth have on either side, one or two faint cuspi which 
are not given in Jatta’s illustration. (3) The funnel organ consists of much thicker pads, of which the 
ventral ones are a little longer than shown in the Mediterranean form. 

Locality. —Enoshima, Sagami (Ortmanr); Tokyo (Dunker); Tango (Hirasé); Loo-Choo Is.. 
(Lischke); Misaki, (!); Oshima, Osumi Prov. (1); Etchú Prov. (1); Aomori Bay (!); Yuwanai, Hokkaido (!) 
Gulf of California (Tryon); off Cape San Francisco(Hoyle); off Cocos I. (Hoyle); Madeira (Suhm, M.S.); 

‘Fayal (Joubin); Mediterranean (d' Orbigny; Cantraine; Verany; Jatta, etc.); east coast of U. S. A. 
(Lockwood; Verrill); Cape of Good Hope (d' Orbigny; Tryon; Hoyle); 37%4'N18%2'0 (Degner). 


Subfamily Ocythoinae Berry, 1912. 


Ocythoidae (Argonautidae?), Gray 1849, p. 28 (pars).—Berry 1920, p. 155. 
Philonexidae, Y Orb. 1855, p. 159 (pars).—Verrill 1882, p. 388 (pars). 
Ocythoinae, Berry 1912b, p. 385. 


A pair of aquiferous pores present on the ventral surface of head, but none on the dorsal surface. 
Funnel organ conspicuous, composed of a large, ^ -shaped, dorsal pad and a pair of elongated, ventral 
pads; both smooth. Locking apparatus of funnel, composed of a strong recurved cartilaginous protu- 
berance with deep pit in front of the base. Arms slender; contractile webs rudimentary. Suckers 
highly prominent, set in two series along the extreme edges of arms. Umbrella rudimentray. Sexes 
dimorphic. 

Female sex large, up to 500 mm. long. Belly ornamented with stiff tubercles connected by 
radiating ridges. Renal-and genital openings both not projecting but ostium-like. Oviducts and 
water vascular canals of both sides developed. Vagina filiform, very long tortuous. Oviducts s.s. 
very short and twice or thrice as thick as vagina. Water vascular canal serving to pass the eggs to 
renal sac, in which they attain development. Male sex small, at most 100 mm. in length. The entire 
right third arm, hectocotylized, detachable at maturity, developing in a pedunculate outstanding sac; 
with about 100, flat, oval, saucer-like shaped suckers in two well-defined series. 

Only one genus Ocy¢hoe is known to belong to this subfamily. 
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Genus Ocythoe Rafinesque, 1814. 


Ocythoe, Rafinesque 1814, p. 29.—Gray 1849, p. 30 (pars).—Steenstrup 1880a, p. 104.—Hoyle 
1886a, p. 5.—Steenstrup 1887a, pp. 61-67.—Jatta 1896, p. 197.—Naef 1912e, p. 198; 1921, 
p. 537.—Berry 1920, p. 155. 

Philonexis, Fér. et d' Orb. 1835, p. 83 (pars).—d’ Orb. 1855, pp. 158, 202 (pars).—Adam, H. et 
A. 1858, I, p. 52. 

Parasira, Steenstrup 1861, p .69.—Keferstein 1866, p. 1449.— Tryon 1879, p. 132.—Verrill 1882, 
p. 388.—Fischer P. 1887, p. 334. 


Type.—Ocythoe tuberculata Rafinesque, 1814 (monotypic). 


Ocythoe tuberculata Rafinesque, 1814. 


(Pl III, figs. 13, 14; Pl. VIII, figs. 12-16; textfig. 8.) 


Ocythoe tuberculata, Rafinesque 1814, p. 29.—Gray 1849, p. 30 (pars).—? Tryon 1879, p. 132.— 
Steenstrup 1880a, p. 104.—Hoyle 1886b. p. 5.—Steenstrup 1887a, pp. 61-67.—Jatta 1896, 
p. 198, pl. vi, fig. 3; pl. vii, fig. 8; pl. xix, figs. 1-12; textfigs. 14, 52.—Joubin 1900, p. 
26.—Marchand 1906, pp. 753, 755, 758, fig. 3.— Wülker 1910, p. 4; fig. 7.—Berry 1912b, 
p. 385; 1916a, pp. 1-4; 1 pl.—Naef 1923, p. 749.—Degner 1925, p. 81. 

Vhilonexis tuberculatus, d' Orb. et Fér. 1835, p. 87, Pouples pl. vibis, viter et pl. xxiii, figs. 6-9. 
—d’ Orb. 1855, p. 206.—Adams, H. and A. 1858, pp. 19, 22. 

Octopus catenulatus, Nerany 1851, p. 37, pl. xiii. 

Octopus careuae, Verany 1851, p. 34. pl. xiv, figs. 2, 3.—Adams, H. et A. 1858, pp. 19, 22. 

Parasira carenae, Tryon 1879, p. 132, pl. xlv, fig. 99. 

Parasira catenulata, Tryon 1879, p. 132, pl. xlv, figs. 95-98.—Verrill 1882, p. 389, pl. xl, figs. 
*2, 2a.—Ikeda 1891, p. 25. 

Tremoctopus catenulatus + Tremoctopus carenae, Brock 1880, p. 198. 

Tremoctopus dóderleini, Ortmann 1888, p. 642, pl. xx. 


Of this striking species five female and two male specimens from Japan have been placed at my 
disposal for examination. The females range from 24 cm. to 52 cm. in length, while the males both 
attain only about 10 cm. long. These males are excellently preserved, one collected at Misaki, Sagami 
Prov., and the other purchased at a fish market of Tókyo; the former specimen had the hectocoty- 

.lus still contained in the pedunculate sac, while the same organ of the latter specimen was already 
developed and stretched out of the sac. 

Female :—Body robust, very large as contrasted with head and arms; roughly ovoidal, broadest 
one-third of the way back, arched above, more or less flattened beneath; ventral surface and periphery 
ornamented with stiff, pointed, uniform tubercles. The tubercles sparsely scattered at regular inter- 
vals and connected by distinct radiating ridges woven together into a characteristic network. 

Head small, decidedly narrower than body, sunk deep in mantle-cavity. Two aquiferous pores 
present on the ventral surface on both sides of funnel but none on the dorsal surface. Eyes a little 
prominent. Funnel large, conical, extending beyond the ventral interbrachial space. Funnel organ 
composed of a thick, ^ -shaped dorsal pad and two elongated, roughly triangular ventral pads; all so 
large as to cover the greater part of their respective walls (textfig. 84). Locking apparatus of funnel- 
base conspicuous, composed of a hard, strong, cartilaginous protuberance bent forward, the apex of 
which is a little expanded, and directed upward. Opposite to the apex a deep pit is found in front of 
the base of the protuberance. Mantle apparatus corresponding to the funnel apparatus, composed of 
deep, conspicuous pit facing rightly posteriad, its anterior margin thickened and protruding into mantle- 
cavity. Umbrella quite rudimentary. 
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Textfig. 8. 


Ocythoe tuberculata. A. Funnel laid open:x%. B. Internal genital organ of mature 
female; the water vascular canals are filled with eggs, and the renal sacs 
have eggs clusters fixed on their inner walls; x 34. 


Arms unequal, the formula of length being 4=1>2>3; the longest exceeding the conjoined 
head and body in length. All tapering evenly to attenuated extremities, furnished with a narrow web 
on the dorsal side. Suckers highly prominent, cylindrical, but expanded distally; sparsely set in a 
double alternate series except first three or four which are nearly uniserial; their number in full-grown 
individuals, about 100 on each arm. The suckers increase in size to the sixth or seventh pair and 
then decrease very gradually toward the extremity. 

Color of preserved specimens purplish brown above, much paler beneath; sides of head and body 
as well as the median line of aboral arm-surface all, of greenish hue with metalic rustre. 

Branchial leaflets number about 35 in each gill. 

Oviducts of both sides well developed. Oviducts s.s. very short, united proximally so as to 
reveal the shape of a Y. Vaginae very long, greatly tortuous, and 44—% as thick as oviducts s.s. ; 
terminal part swollen, thin-walled, provided with a much wider internal passage than in the remaining 
parts (textfig. 8B). 


Measurements of the female specimens examined are appended :— 


No. of specimen i ii 


iii iv f v 
Length, total... o... .. 2. 2. .. 470 mm. 345 mm. 250 im. 370 mum 520 mm. 
Mantle length (Ventral) .. .. .. IS ys 85 ,, 70 y, 95 » 160 ,, 
Mantle breadth... .. .. 2. .. 102 45 75 3 70 55 80 ,, 140 ,, 


Head breadth... .. ... 2. 2 0. 70 5, 55 » 485 5 53 » 85 ,, 


Breadth of nuchal ligament. |... .. 53 » 40 » 37 » 45 5, 75 » 
Left Right Left Right | Left Right | Left Right | Left Right 
Length of first arms 280mm. — 220mm. 340mm. | 150mm. 160mm. | 26cmm. 260mm. 345mm. 345mm. 


3s », Second arms... .. .. 1235 , 210 5, [170 ,, 180 ,, — 125 , 195 , 240,, 270 260 


sa » third arms... ... .. ... [200 ,, 195 » |I50 ,, 150 ,, —. TIO ,,/175 ,, 190 ,, 240- 230 
» » fourth arms... .. ..1290 ,, 290 ,, |140 ,, — I65 ,, 160 ,, |250 ,, 260 ,, 349 340 
Largest sucker of first arms (diameter) 6.3 mm. m 4.5 num. 5.2 mm. 8.0 nun. 
y 5 » Second arms (do.) 4.0 45 — 4.0 4, 2.2 4, 6.0 ,, 
E m » third arms (do.) ... 3.5 5 -— 3.8 ,, 40 45 5:07 y; 


” ” ” fourth arms (do.) 5-5 EE] a 45 » 45 ” 5.5 LEJ 
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Male:—Body roughly conical, broadest anteriorly, more or less pointed posteriorly. Tubercles 
on belly, faint; retiform ridges still fainter. Head decidedly broader than body, a little flattened 
dorso-ventrally ; ventral surface provided with a pair of minute aquiferous pores in a similar position 
as in the female. Eyes prominent owing to the location of full, large eyeballs, and furnished with a 
small round opening at the centre. Funnel nicely conical, with a wide base which shows no distinct 
external demarkation, being covered over continuously by the integument of head (Pl. III, figs. 13, 
14; Pl. VIII, fig. 13). 

Arms slender, greatly unequal, the formula of length being 1-47 3-2; first pair longer than 
twice the length of the third or second, and about three times as long as body. Suckers shaped and 
arranged as in the female; decidedly smaller and more closely set on lateral arms than on dorsal and 
ventral arms; numbering less than 40 on each of lateral arms and more than 50 on dorsal arm and 
also on the ventral. l 

Whole right third arm hectocotylized; when immature, coiled, folded, and resting tightly upon 
itself, enclosed within a saccular envelope. The envelope ovoidal, but somewhat flattened laterally, 
attached by a peduncle to the usual position of the arm, and furnished with a smal! round orifice on 
the oral aspect near the peduncle. The peduncle cylindrical, provided with two suckers arran 
longitudinally. Hectocotylus when stretched, flattened dorso-ventrally, broader than any of remain- 
ing arms, tapering gradually to a blunt extremity; armed with about 100 suckers thickly set in two 
well-defined series. Suckers of an ovate saucer-like shape, with a minute aperture eccentric towards 
the inner margin. To the outer aspect of the extremity of the hectocotylus is attached a small ellip- 
soidal sac, in which is contained a long filamentous organ winded tightly upon itself into a ball. At 
maturity the hectocotylus stretches out of the succular envelope, and its proximal part becomes thicker, 
while its envelope disappears. The filamentous appendage in the terminal sac also stretches out and 
remaines fixed to the extremity of the hectocotylus (Pl. VIII, figs. 14-16). 


Measurements of Males Examined. 


No. of specimen — i di 


Length, total. vr. ok al aa see Be ae ae a Wee ee 9€0.0 mm. 100 mm. 


Ventral length of body ... LL. e... o... en. s eee tee | 21.5 ,, 18 , 


Maximum breadth of body... LL .. e... 2 2 0 eo 12.5 y 1j 


Depth of head... x sk. owe Shy ee adhe unde A RO Ae E ho 12.0 ,, 12 


Breadth ót headien x ec van eR WE che ai he ANCORA les 17.0 ,, 17 


. Centres of eyes to posterior body-end — ....... +... 0... ss ss 27.0 y 27 


Left Right Left Right 


Length of first arms... 64 mm. S5 mm. 7 75mn. 75 mm. 


vy Second arms O... 4. 4. ien s ue se eee 26 ,, 29 » » m 


» third arms Sag Sek E "ev. Seng xe Cave 27 y == 3° 5, 100 s, 


si » fourth arms... 4. ee us ee nee RR 67 ,, Eo 80 ,, 75 1, 


Diameter of largest sucker of first arms... a us sns 2.0 mm. 2.0 mm. 


, Second arms... LL 2. 2. 0. L4 5, 1.3 5» 


» third arms... o... us uu us ss L4 5 L3 » 


; fourth arms 


Remarks.—The male specimens examined agree well with Jatta’s description; the only dis- 
crepancy from it is to bear two suckers on the peduncle of the hectocotylus emvelope. Ortmann’s 
Tremoctopus doderlein is probably identical with the present species as already pointed out by Wülker. 

Locality —Tokyo Bay (Ortmann); Sagami Prov. (Wülker); Awa Prov. (?); Misaki (?); Tokyo mar- 
ket (?); Hakodate, Hokkaido (?). Santa Catalina, California (Berry); New Zealand (Massy) ; Massachu- 
setts (Verrill); Mediterranean (d'Orb.; Gray; Tryon; Verany ; Jatta; Joubin) ; 40%3'N13%43'0 (Degner). 
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Subfamily Tremoctopodinae Berry, 1912. 


Prilonexidae, Gray 1849, p. 24 (pars).—Adams H. et A. 1858, p. 21.—Verrill 1882, p. 388 (pars).— 
Carus 1890, p. 458.—Chun 1915, p. 478. ` 

Tremoctopidae, Tryon 1879, p. 130 (pars). 

Tremoctopodidae, Brock 1882, p. 589.—Fisher P. 18822, p. 334 (pars).—Hoyle 1904, p. 12.— 
Berry 1920, p. 156. 

Tremoctopodinae, Berry 1912b, p. 386; 10142, p. 281.—Naef 1921, p. 537 (pars). 


Sexes dimorphic. Female sex fairly large, without external shell. Arms greatly unequal 
in length and also in shape; two dorsal pairs of arms connected at base by a broad umbrella which 
extends along the both sides of the dorsal arm towards the extremity as a broad veliform membrane. 
Two ventral pairs of arms interwebbed only at base. Vaginae comparatively short; subterminal parts 
greatly swollen, ovoidal, succular, functioning as uteri; water vascular canal rudimentary. Two aqui- 
ferous pores on the dorsum of head and another two on the ventrum near the roots of ventral arms. 
Tuberculus olfactorius, situated inside of each angle of mantle opening. Funnel organ composed of a 
thick-deliniated W-shaped cushion which is markedly folded into a series of longitudinal glandular 
lamellae. Funnel base articulates with mantle by means of folds of its posterior edge turned inside 
out, which are thick stiff and cartilaginous in the adult, though thin, membranous and fibrous in the 
young. 

Male sex much smaller than the female; umbrella narrow; hectocotylus involving the whole right 
third arm, separable at maturity, its outer surface ornamented with fringe-like papillae. The arm 
attains its development in a specialized sac occupying the region which would ordinarily be the base 
of the arm and which is situated between the base Of the funnel and the eye. 

A unique genus Tremoctopus is referred to this subfamily. 


Genus Tremoctopus Chiaje, 1829. 


Tremoctopus, Chiaje 1829; 1841, p. 5.—Gray 1849, p. 27.—Steenstrup 1860. p. 332.—Keferstein 
1866, p. 1449.—Woodward 1871, p. 164.—Tryon 1879, p. 130.— Brock 1880, pp. 210, 214, 
etc. (pars).—Brock 1882, p. 589.—Hoyle 18865, pp. 6,70.—Carus 1890, p. 458.—Joubin 
1893, p. 5.—Pelseneer 1894, p. 207.—Jatta 1896, p. 203.—Naef 1912e, p. 199; 1921, p. 
537.—Berry 19142, p. 281; 1920, p. 156. 

Philonexis, d'Orb. in Fér. et d'Orb. 1839, p. 83 (pars).—d'Orb. 1855, pp. 159, 200 (pars).—Gray 
1849, p. 24 (pars). 

Octopus ( Tremoctopus), Verany 1851, p. 41. 


Tyfe.— Tremoctopus violaccus Chiaje, 1829 (Monotypic). 


Tremoctopus violaceus Chiaje, 1829. 
(Pl. VIII, figs. 17-19; textfigs. 9,10.) 


Tremoctopus violaceus, Chiaje 1829, I, pls. Ixx, Ixxi, et 1841, I, p. 6; V. p. 66 Gray 1849, p. 27. 
—Tryon 1879, p. 131, pl. xliii, figs. 86-90; pl. xliv, figs. 93, 94.—Brock 1880, pp. 214, 232, 
etc.—Brock 1882, p. 583.—Hoyle 1886b, p. 6.—Fischer P. 1882a, p. 335.— Carus 1890, p. 
458.—Jatta 1896, p. 204, pl. 6, fig. 2; pl. 20, figs. 1-18.—Wiilker 1910, p. 5.—Naef 1912e, 
p. 199, 4 figs.; 1923, p. 735.— Berry 1912b, p. 386; 19141, p. 281, textfigs. 8-10; pl. xlix, 
figs. 3, 4.—Massy 19165, p. 144, textfigs. 3, 4.—Degner 1925, p. 80. 

Tremoctopus( = Philonexix)violaceus, steenstrup 1860, p. 332. 

Philonexis velifer, Fer. & d'Orb. 1835, p. 91, Poulpes pls. xviii-xx ; pl. xxiii, figs. 24. 

Philonexis quoyanus, d'Orb. & Fer. 1835, p. 96, Poulpes pl. xvi, figs. 6-8; pl. xxiii. 

Philonexis atlanticus, d'Orb. & Fer. 1835, p. 98, Poulpes pl. vi, figs. 4-5a. 
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Philonexis microstomus, d'Orb. & Fér. 1835, p. 100, Poulpes pl. x, figs. 5a-g. 

Philonexis hyalinus, d'Orb. & Fer. 1835, p. 104, Poulpes pl. xvi, figs. 1-3. 

Tremoctopus quoyanus, Gray 1849, p. 27.—Steenstrup 1861, p. 332.— Iryon 1879, p. 131, pl. 
xliv, figs. 91, 92.—Hoyle 1886b, pp. 70, 71; pl. xiii, fig. 7; 1904, p. 12, I textfig.; 1912, p 
276. 

Octopus (Tremoctopus) violaceus, Verany 1851, p. 41, pl. xiv, fig. 1; pls. xv, xvi. 

Octopus Koellikeri, Verany 1851, p. 33, pl. xi, figs. a, b, c. 

Tremoctopus atlanticus, Tryon 1879, p. 130, pl. xlii, figs. 76, 77. E 18865, p. 71. 

Tremoctopus microstomus, Tryon 1879, p. 130, pl. xlii, fig. 78. 

Tremoctopus dubius, Tryon 1879, p. 131, pl. xliii, figs. 80, 81. 

Tremoctopus gracilis, Tryon 1879, p. 131, pl. xliii, figs. 82, 83.—? Hoyle 1886b, p. 71, pl. xiii, 


figs. 8, 9 
Tremoctopus hyalinus, Tryon 1879, p. 131, pl. xliii, figs. 84, 85.— Chun 1915, p. 478, pl. Ixxvii, 
figs. I, 4-6. 


Tremoctopus microstoma, Joubin 1893, p. 218, figs. 2-9. 

Four female specimens from Japan have been placed at my disposal. They are without hesitation 
referred to this species, and upon them the following description is based. 

Body roughly conical, broadest anteriorly, bluntly terminating posteriorly, ordinarily longer than 
broad, but sometimes the breadth and length may be about the same; cross section roundish. Mantle 
opening wide, extending more than half round the body; angles situated just above and behing eye- 
balls; margin even, without emargination (Pl. VIII, fig. 1). 

Head large, wider than body; cross section squarish or hexagonal; sides flattened. A pair of 
oval acquiferous pores present on the ventral surface of head near the roots of ventral arms, and an- 
other pair on the dorsal surface in its central region. Eyes large and full. Funnel broad, thin-walled, 
not extending to ventral umbrella edge; the projecting distal part, short; posterior collar-like portion 
connected on either side with head by several longitudinal ligaments, of which the uppermost is the 
strongest. Funnel organ composed of a very thick, W-shaped pad which is deeply and finely plicated, 
forming 100 or even more longitudinal glandular lamellae. Locking apparata between funnel and 
mantle, representing the simplest structure among the three 
known genera in the Argonautidae: funnel apparatus plate-like, 
formed of the latero-posterior edge of funnel-base turned inside 
out, the extreme edge being directed dorsad (textfig. 9). The 
funnel apparatus in young, soft, fibrous, and rather membranous, 
but at maturity it becomes stiff, hard, thick and quite cartilagi- 
nous (Pl. VIII, fig. 19). The mantle apparatus. composed of a 
deep transverse, pocket-like groove facing posteriad; in front of 
the groove the mantle is thickened. 

Arms exceedingly unequal, the formula of length being 
1727473. First arm long, when perfectly preserved, pro- 
vided distally a delicate, flattened, tape-like appendage. Second 
arm shorter, and stouter than first arm and without tape-like 


Textfig. 9. 3 i 
ae violacei Fanne apical appendage. Third arm the shortest but yet a little longer 
region of mature female; x 1/2. than body, and equal to fourth arm in structure, regularly 


tapering towards the extremity. First and second arms 
rounded in the aboral side, without keel; remaining arms provided with a distinct keel along the 
proximal half. Umbrella very broad, though thin and delicate; of exceedingly unequel development 
in the different interbrachial spaces; the formula of radius-length being 1-2 > 1-1 > 2-3 > 3-47 4-4. 
Umbrella in first and second arms, continued along either side towards the extremity as a delicate 
membrane. The membrane in first arm, veliform, quite extensive, bordering both sides of the arm; in 
second arm, developed only on the dorsal side, extending to the extremity and continually narrowing 
towards it. 
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Suckers cylindrical, slightly expanded at the distal end, set at wide intervals. Proximal three or four 
suckers on first and second arms and similar two or three on third and fourth arms, uniserial ; in either 
pair of arms followed distally by another three or four suckers arranged in two alternate rows, whence a 
distinct biserial arrangement of suckers sets out, continuing towards the extremity. But on the extre- 
mity of the first arm the suckers are strictly 
uniserial. In all arms especially in the 
second, the distance between the two 
suckers in each transverse row is very 
short at first but soon becomes greater and 
it attains maximum along the central part 
of the arm. 

Surface rather soft to the touch, in- 
vested with a loose skin which is evenly be- 
set with faint minute uniform warts. Color 
brownish violet; the dorsal surface of head 
and body as well as both surfaces of um- 
brella, of much deeper shade in the color 
than remaining parts. 

Oviducts of both sides well developed. 
Vaginae short, not projecting into mantle 
cavity; external opening, situated far pos- 
terior to anus; considerably expanded — Tremoctopus violaceus. A. Interna] genital organs 

: È CANA M of mature female; x 24. B. Longitudinal section 
the middle into an ellipsoidal, thin-walled of oviducal ball: X4. 
sac, within which numerous fertilized eggs i 
may be fixed (PI. VIII, fig. 18; textfig. 104). The proximal portion of vaginae also a little expanded, 
its internal epithelium finely creased transversely.  Oviducal balls ellipsoidal, each provided at the sub- 
equetorial region with twofaint transverse constrictions which mark the external boundaries of the 
three internal organs, viz. distal gland, proximal gland, and seminal receptacle (textfig. 108). These 
organs are similarly composed of radial components of the same number, and group themselves into 21 
radial sets in the similar manner as in thé Polypodidae. Ova small, ovoidal, measuring 1 x 1.5 mm. 


Textfig. 10. 


Measurements of the Specimens. Examined, 


No. of specimen i ii iii iv 
Length, total o... .. ... .. 20 2 e e Ca. 470 mm. ca. 440 mm. 300 mm. 100 mm. 
Length of body | .. .. .. .. 6 2 0. 120 4, 90 ,, 76 4, 24 55 
Maximum breadth of body ..,. ... s. ss ss 185 p, 90 ,, 41 ,, 20 4, 
N » o» head... o... 0.0.6 e 9 » 90» 46, 22, 
Length of first arms fe at Mores ra 
m » Second arms... o... o... .. .. e 41320, — 4, | 330,5 339, | 200, 200 "i 63, 63, 
"m » thirdarms .. .. .. 2 .. x. 135,, 135,,| 209, 190,, | 110,, 87 m 35, 35 95 
y + fourth arms o sc us us ss 145,, I45,,| 200,, 200, | — ,, 98 " 42, 42, 
Radius of umbrella between first arms ies b 120 mm. — mm. 5c mm. 24 mm. 
T - - » first and second arms 200 ,, 140 ,, 100 ,, 35 » 
i oe - » second and third arms 80 ,, 65 ,, 48 y IO 4, 
T 55 a » third and fourth arms 50 ,, 50 ,, 30 , VASI 
$5 » 5 ” fourth arms ... ... 40 y 70 ++ 20 45 Don 
Diameter of largest sucker of first arms “ae 6 ,, 5.3.5 d ay L6 ,, 
js "m » ” , Second arms ... 6, 5, Fs 1.4 5, 
33 $5 » An » third arms... 525.45 4^5 5 FR L3 5 
d js T SI , fourth arms 55 » 4:4 4, By as L2 , 
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Locality —Coast of Bóshú (Wülker); Misaki (!); Tango Prov. (!); Hizen Prov. (!). Between 
Papua & Java (Hoyle); tropical Pacific (Hoyle); epuatorial Atlantic (Hoyle); North Atlantic (Hoyle); 
Atlantic (Fér. & d'Orb.); Mediterranean (Fér. & d'Orb.; Jatta). 


Family Polypodidae Hoyle, 1904. 


Octopidae, d'Orb. in Fér. et d'Orb. 1839, p. 3 (pars).—d'Orb. 1845, pp. 159, 164 (pars).—Gray 
1849, p. 4 (pars).—Tryon 1879, p. 109 (pars). 

Octopodidae, Adams H. & A. 1858, p. 18 (pars).—Verrill 1882, p. 393.—Carus 1890, p. 459.— 
Hoyle 1886b, p. 74.—Chun 1915, p. 479.—Grimpe 1922, p. 40.—Robson 1926, p. 1329. 

Polypodidea, Hoyle 1904b, pp. 2, 5; 1909, p. 258 (pars).—Berry 19123, p. 276; 19143, p. 289 
(pars).—Naef 1912e. p. 197. 


Small to gigantic octopods, of more or less fleshy consistency. Body rounded and compact, 
sometimes a membranous or fleshy horizontal ridge present around the periphery, but no fin 
developed. Skin variously colored, frequently warty. Cirri very often developed above eyes. 
Head more or less distinct, destitute of aquiferous pores. Olfactory pit present in each corner of 
mantle opening. Funnel organ W-shaped or double V-shaped. No locking apparatus present between 
funnel-base and mantle. Arms of various length, but ordinarily long, with attenuated extremities; 
basal parts connected by means of an extensive umbrella. Suckers uniserial or biserial. Right 
or left third arm hectocotylized, its extremity transformed into a conical or spoon-shaped or 
spadicose, undetachable, copulatory organ.  Retractor pallii medianus invariably well developed. 
Oviducts of both sides developed, invariably functioning as such. 

Subfamily Polypodinae (Grimpe, 1921). Octopodinae, Grimpe 1921, p. ; 1922, p. 40. 

Key to the genera found in Japan. 
I. Right third arm hectocotylized............. esses nenne nennen Polypus. 
2. Left third arm hectocotylized............eee sees eese senem emet Scacurgus. 


Genus Polypus Schneider, 1784. 


Polypus, Schneider 1784, p. 116 (fide Hoyle).—Hoyle 1901a, pp. 1-5; 19945, pp. 5; 6.—Berry 
1912a, p. 278; 19143, p. 289.—Chun 1915, p. 485. 

Octopus, Lam. 1799, p. 18 (fide Hoyle).—d'Orbigny, in d'Orb. et Fer. 1838, p. 17— Gray 1849, 
p. 4 (pars).—Verany 1851, p. 16 (pars).—Adams, H. & A. 1858, p. 19.—Tryon 1879, p. 
109 (pars).—Verrill 1882, p. 395.—Hoyle 18865, p. 74.—Carus T. V. 1890, p. 459 (fide 
Jatta).—Norman 1890, p. 465.—Jatta 1896, pp. 53, 211. 

Suckers mostly biserial. Right third arm hectocotylized. No strong constriction present between 

first and second parts of spermatophoric gland. Nor cartilaginous stylets present internally. 
Type.— Octopus vulgaris Lamarck, 1799. 
Key to the species of Polyfus found in Japan.'? 


: (I) Surface smooth or rough, often granulose; arms rather uniform, or at least not very unequal; 
terminal organ of hectocotylised arm slender or rudimentary. 
(A) Surface more or less granulose, firm to the touch, often an oceller patch present in front of 
each eye, rarely distinct stripes on body and arms; hectocotylus rudimentary, shorter than 
1/10 the entire length of the arm in which it is developed. 
(a) Neither ocellar patch nor distinct stripes present. 
(a) Arms nearly equal in length. 

(1) Adult about 60 cm. long; gill with 17-20 leaflets; penis small elongated, its posterior 
end swollen into a round diverticle; spermatophores about 25 mm. long; vagina ex- 
tending nearly to anus .....1.ccrrrrereree rece eene eene entstehen eene nennen P. vulgaris. 

(2) Adult less than 15 cm. long; gill with 9 or 10 leaflets; penis small, retort-shaped ; 
spermatophores 12 mm. long; oviduct terminating far behind anus............ P. parvus. 
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(3) Adult about 28 cm. long; gill with 16-18 leaflets; penis conspicuous, bent into U- 
shape; spermatophores about 160 mm. long, oviduct terminating far behind anus......... 

e P Raumes e queens sup IEA ACA as Fees ag blob AS NU ES ARIAS P. granulatus, 

(4) Adult about 35 cm. long; gill composed of 15 or 16 leaflets; penis long, but bent into 
V-shape; spermatophores about 40 mm. long; oviduct extending to anus............ 
O m—Ó ÀJ Dn 277777 23 

(5) Adult about 30 cm. long; surface smooth except for very fine warts; gill composed of 
about 18 leaflets; penis slenderly pirriform or retort-shaped; spermatophores about 60 

mm. long; oviducts far shorter than to anus; Hectocotylized arm about 2/3 as long as 

the corresponding arm of the opposite side, terminal 1/10 transformed, about 36 pairs 

of suckers on normal part......c...c0r rece re iii ire rere cere rese riceve cioe P. oshimae, n. sp. 

(8) Arms unequal in length, the dorsal pair being the longest. Adult a little over than 60 cm. 
in length; surface with pimple-like warts of various sizes; gill consisting of about 24 leaf- 
lets; penis elongate but with recurved posterior end; spermatophores about 75 mm. long; 
oviducts far shorter than to anus; hectocotylized arm about 24 as long as the arm of the 


opposite side; terminal Yx transformed, about 44 pairs of suckers on normal part......... 
A RAT eta SU oS VV Re o Una S P EAS P. luteus, n. sp. 

(b) Ocellar patch present in front of eye. 
(a) Adult about 100 cm. long; ink-duct greatly swollen, ocellar patch, rather indistinct...... 
———— ro TEE seems Ly MAVMOVAtTus, 


(B) Adult less than 30 cm. in length; ink-duct thin as usual; ocellar patch very distinct. 
(i) Ocellar ring greenish to yellowish, nearer to eye than to umbrella edge, penis rather 
small, flask-shaped. 
(1) Brick-colored elliptical or dumbbell-shaped patch present between eyes; elliptical or 


cardiform patch of similar tint, above mantle.................- P. fang-siao, var. typicus. 
(2) Brick-colored crescentiform patch present between eyes; Y- or V-shaped patch of 
similar tint, above mantle................. Acer P. fang-siao n. var. etchuanus, 


(ii) Ocellar ring violet to bluish, nearer to umbrella edge than to eye; no brick-colored 
patch between eyes, nor any above mantle; penis conspicuous, V-shaped...P. ovulu. 
(c) Body and arms distinctly striped, the latter with many ringular patches ......... P. fasciatus. 
(B) Surface quite smooth and very soft to the touch, color uniformly buff to maroon; animal of 
more or less choroidal consistency, and abyssal habit. 
(a) No cirri above eyes; arms more or less unequal, ink-bag absent. 
(1) Arms rather unequal, 4- to 5-times as long as body; the latter without horizontal peri- 


phetal tid d PES P. januarii. 
(2) Arms rather equal, 3- to 4-times as long as body, the latter provided with distinct hori- . 
zontal peripheral ridge............. esee eee derent P. ho&&aidensis. 
(b) A few cirri above each eye; arms rather unequal, 3-times as TK as body ; ink-bag present... 
FERRI ARTI e EATER RIE TINO ROTA RANIERI Rosa VPE Ges equos desde S aa dvd P. ochotensis. 


(C) Surface smooth, consistency firm. 
(a) Color uniformly reddish brown, not marbled; suckers near umbrella margin, markedly en- 
larged; arms shorter than 4 and a half times the body-length. 
(1) Adult about 15 cm. long; arms about 4-times as long as body, hectocotylized arm with 


57 pairs of suckers, its terminal organ slender.................... eese P. tsugarensis, 

(2) Adult longer than 50 cm.; arms about 4 and a half times as long as body; hectocotylus 
CI dE P. abruptus. 

(b) Color brownish pink, marbled with deeper shade; arms 5-times as long as body; suckers 
E A ee P. fujitat n. sp. 


(D) Surface more or less warty, varying from quite soft to firm to the touch; penis mostly fusi- 
form or cylindrical. 
(a) Consistency somewhat choroidal, surface pimpled; two cirri present above each eye; arms 
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rather unequal | .......... cca ie Bru PUES. P. madokai. 
(b) Consistency rather firm; penis always fusiform or cylindrical; arms nearly equal. 
(a) Funnel organ W-shaped; hectocotylus more or less attenuated. 

(1) Gigantic octopus, growing over 2 m. in length; head markedly narrower than body; 
hectocotylus about 36 as long as the arm in which it is developed; spermatophore about 
T:m:-lotig: cac soccer des d aVen asa sh canes) Eis Ves guia eresie pie P. dofteini, 

(2) Adult about 1 m. long; head slightly narrower than body, with an attenuated cirrus 
above each eye; hetocotylized arm with about 20 pairs of suckers, its terminal organ 
Veo thec entire length 5: en rer n iei pri P. tenuicirrus. n. sp. 

(3) Adult 30 cm. long; head a little narrower than body, with short cirri above eyes; 
hectocotylized arm as long as, or even longer than, the corresponding arm of the 
opposite side, with 49-60 pairs of suckers, its terminal organ being about ‘/1) the entire 


hectocotylized arm decidedly shorter than the corresponding arm of the opposite side, 
with 49-52 pairs of suckers ..... iii P. yendoi. 
(5) Octopus of small size; head slightly narrower than body, with a low warted cirrus 
above each eye; freely projecting part of vagina shorter than renal papilla... P. spinosus. 
(8) Funnel organ double V-shaped; hectocotylus robust, nicely conical; adult about 1 m. 
Insinna P. conispadiceus. 
(11) Surface smooth or wrinkled, often more or less warty; arms very long, markedly unequal; 
hectocotylus spoon-shaped, or short and stout. 
(A) Contractile web well developed on arms; funnel organ W-shaped. 
(1) Adult over 70 cm. long; surface rather rough, arms 5-times as long as body; penis elon- 


gated .... veri iii TED esso Ai ant P. hattai n. sp. 
(2) Adult about 45 cm. long; surface smooth; arms 6-times as long as body; penis 6-shaped... 
T EE T TEE 


(B) Contractile webs of arms rather rudimentary ; funnel organ double V-shaped. 

(1) Adult 70 cm. long; V-shaped pads of funnel organ usually set close to each other; hecto- 
cotylized arm %—-% as long as the corresponding arm of the opposite side, with 20-30 
pairs of suckers, the terminal organ being nicely spoon-shaped and 14 —16 the entire length; 
penis retort-shaped ————Á—— P. variabilis n. sp. 

(2) Adult about 35 cm. long, V-shaped pads of funnel organ set apart from each other; hecto- 
cotylized arm apparently */, as long as the corresponding arm of the opposite side, with 55. 
pairs of suckers, the terminal organ being very short; penis elongated........................ 
SIUSA sivi AAA A tute ieee eae P. variabilis n. sp. pardalis n. var. 

(3) Adult about 20 cm. long; funnel organ as in P. variabilis var. pardalis, hectocotylization 
as in P. variabilis; penis roughly triangular in outline ............... P. variabilis n. sp. minor. 

(C) Contractile webs of arms rudimentary; funnel organ W-shaped. 

(1) Adult about 24 cm. long; surface sparsely pustulated; hectocotylized arm about 24 as long 
as the corresponding arm of the opposite side, with about 38 pairs of suckers, its terminal 
organ about "/;; as long as the entire length; penis elongated........................ P. globosus. 


(2) Adultabout 17 cm. long; surface finely wrinkled; funnel organ W-shaped, but its median 
lobe greatly elongated, extending to distal funnel extremity .................. P. tenuipulvinus. 


(IIT) Surface conspicuously granulose, but no cirri above eyes, arms of moderate length, or even 
very short, subequal; hectocotylus as far as known, conspicuous. 


(1) Warts rossette-shaped or stelliform; arms slender, attenuated at their extremities, with broad 
contractile webs ........... eee eese PRE TIA coven cc SORTE I P. validus. 


(2) Waits coarse, rounded; arms robust, very short, without contractile webs ......P. salebrosus. 
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Polypus vulgaris (Lamarck, 1799). 


Japanese name: Madako; Tako. 


(PI. IV, fig 1; PL IX, figs. 1-3; Pl. XXIX, fig. 1; textfigs. 11, 12.) 


Octopus vulgaris, Lam. 1799, p. 18 (fide Jatta) —Fér. et d'Orb. 1835, p. 26, Poulpes pls. ii, iii, 
iiibis; pl. viii, figs. 2, 3; pls. xi-xv; pl. xxix, fig. 6.—Gray 1849, p. 6.—Verany 1851, p. 16, 
pl. viii.—d'Orb. 1855, p. 168.—Hoyle 18865, p. 7. —Appellóf 1886, p. 7, pl. xiii.—Ortmann 
1888, p. 642.— Carus 1890, p. 459.—Racovitza 1894, p. 23, 5 textfigs.—Jatta 1896, p. 212, 
pl. iv, fig. 1; pl. vii, fig. 9; pl. viii, fig. 6; pl. xxii, figs. 2-10; pl. xxiii, figs. 1-4.—Goodrich 
1896, p 19.—Marchand 1906, p. 757.—Degner 1925, p. 98.—Grimpe 1925, p. 13, fig. 5.— 
Robson 19252, p. 100, figs. 1-3. 

Octopus sinensis, d'Orb. in Fér. et d'Orb. 1835, p. 68, Poulpes pl. 9 (pars). 

Octopus octopodia, Tryon 1879, p. 113, pl. xxiii, figs. 3, 4; pl. xxiv, figs. 5, 6, 7.—Ikeda 1890, 


p- 480. 


Octopus cephea, Smith Edg. A. 1900, p. 407, pl. xviii. 
Polypus vulgaris, Hoyle 1997, p. 35.—Pleffer 19083, p. 20, figs. 11-13.—Massy 1999, p. 6.— 
Wülker 1910, p. 5.—Berry 1912b, p. 386. 


Fifty five specimens at my disposal, which have been collected in Japan at various localities as 
listed later, are properly referable to the present species, and they make a row of 63 cm. in length. 
Surface character greatly variable, probably due to different methods of preservation; but in good 
specimens invariably warty. The warts conical or rounded, of unequal size, much more conspicuous 


Textfig. 11. 


Polypus vulgaris. Dorsal view 
of body;x Y. 


on the dorsal surface of head and body than on the remaining parts. 
The warts when slacken are flattened off into indistinct yellowish 
spots lying at the centres of meshes of a chromatic network. Even 
in the latter case, several distinct, prominent special tubercles are 
found regularly distributed on the dorsal surface of the body and 
head as well as on the arm-bases. Four of such tubercles on the 
mid-dorsal part of the body are especially prominent and situated so 
as to mark the four points of a rhombus (textfig. 11). Around the 
eyes are found several cirri, of which about four are above each eye 
and larger than the others. Ofthese four cirri the one existing above 
and slightly behind the pupil is still longer than the remaining three, 
roughly conical and warty. 

Body ovate in contour, slightly longer than broad, rounded 
behind ; broadest about half-way along the length or slightly more 
posteriorly. Periphery not keeled but furnished on each side, with 
several streak-like tubercles in a longitudinal series. Belly flattened 
but often furrowed along the median line. Mantle-opening of 
moderate breadth, extending fully half round the body. 

Head of moderate size, narrower than body, flattened above; 
neck more or less constricted. Eyes somewhat prominent. Funnel 
conical, extending a little less than half way to umbrella edge; its 


proximal part marked off rom head by grooves. Funnel organ conspicuous being broader than long 
and about half as long as the distance from anus to distal funnel extremity, situated much nearer to 
the latter than to the former; W-shaped, consisting of broad fillet, of which the all divisions are of 
equal length. Umbrella rather narrow, usually extending for only $—% the length of arms, and 
its shortest radius existing between dorsal arms, as well as between ventral arms. 

Arms subequal, dorsal and ventral pairs a little longer than the others, measuring about thrice 
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the length of head and body taken together; squarish in section, furnished with a narrow continuation 
of the umbrella along the ventral side. Suckers expanded at the distal end, sometimes slightly shri- 
velled at margin, closely set in a double well-defined series except at the base of arms where they 
are in a single zigzag series. Suckers of lateral arms, on the whole, a little larger than those of the 
remaining arms, and 2-4 pairs opposite to umbrella-edge often conspicuously enlarged. 

Right third arm weakly hectocotylized, slightly shorter than the corresponding arm of the op- 
posite side. Terminal organ very small even in adult, measuring less than '/ the entire length of the 
arm; conical, more or less acutely pointed; oral surface flattened, without forming any distinct copula- 
tory groove but furnished with 6—10 faint transverse streaks. Suckers on the normal part number 
67-78 pairs (PI. IX, flg. 1). f 

Color of dorsal surface of preserved specimens, deep dull-buff; shading off to pale violet-brown or 
pale straw on the ventral surface. 

' A Branchial leaflets number 17-20 in each gill. 

Penis in adult, slender, its posterior end bent inward, forming a more or less marked diverticle. 
Needham’s sac when full of spermatophores, much swollen, bent into an L-shape, with blunt extremi- 
ties, its duct connected with the diverticle. Spermiduct very thin, finely tortuous. Accessory 
spermatophoric gland forming a coil separate from that of spermatophoric gland (PI. IX, fig. 2). 

Spermatophores minute, measuring 
only about 25 mm. in length, their aboral 
end about 0.8 mm. thick, then narrow- 
ing very gradually and continually to 
the middle, thence they are continued 
on in uniform diameter to the oval end. 
Pellucid part 15 mm. long, internally 
provided with a discharging tube form- 
ing about 15-23 uniform coils. Coils of 
sperm cord 65—75 in number, extending 
quite to the aboral end of etui (Pl. IX, 
fig. 3). 

Vagina slender, gently curved, ter- 
minating a short distance posterior to 
the level of anus. Oviducal ball com- 
posed of about 17 radial sets of internal 


Textfig. 12. 7 
Polypus vulgaris. Radula of a specimen from organs. ; 
Etchu Prov. i x 33. Radula as shown in textfigure 12. 


Measurements of Largest Male and Female Examined. 


No. of specimen 
Sex . ô E 
Length, totál ca Ies dés ce ow Ree ate Hol eee i 500 mm. E 630 mm. 
Ventral length of mantle... pa LL s sss 8o ,, 95 è 
Eye to posterior end of body See che e eee hne aie es TIO ,, 123.5» 
Maximum breadth of body ... .. .. LL e. 2. 26 0. 60, - 95 s 
Breadth of head lo... s sese eee eee Re 37 » : 55 » 
Eye to umbrella edge between lateral arms ... .. ... 100 : 130 5, 
Left Right Left Right 
Length of first arms... LL us us ss sese 300 mm. 300mm. | 430mm. 430 mm. 
sy. gy Second arms... s ss us i Es Hu s 360 ,, 369 ,, 490 5 480 ,, 
E sy third-anms lon Ae ele Wie deo mue su D 300034 315 , 490 y = 
y © Sap AAA n ave cde a 350 ,, 350 ,, 380 ,, 380 ,, 
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No. of specimen i ii 

Sex 8 i Q 

Length of hectocotylized parto... sae aee ae ue ss 5mm. — 
Radius of umbrella between first arms ... ... .. .. 58 ,, 50 mm. 

" 3 i sa first and second arms ... 77 5 80 ,, 

$3 n H 1 second and third arms .., 70 ,, 80 ,, 

HP m i T third and fourth arms ... 70 4, 75% 

T i T a fourth arms... .. .. .. 55 » — 

Diameter of largest sucker of first arm... .. .. .. 9 5 12 ,, 

n T B » sy Second arms... ... .. 125, I5 ,, 

M 2 35 ni » third arms Tre dad RN 1374 15, 

ti i "m w » fourth arms... ... .. 8, 12:5; 


Remarks.—The species is the commonest octopus in Middle and South Japan. In seas of sandy 
bottom fishermen capture it for the market from summer to autumn by simply sinking earthen jars 
over night, and then drawning them up in the morning when some of them are found to be filled with 
these interesting creatures. 

Octopus sinensis d'Orbigny which I synonymize with the present species, has long been taken 
as a doubtful species by most naturalists. Judging from d'Orbigny's description it is quite obvious 
that the species is based on an octopus mentioned under the name of “ Tako " (#£44) in the ** Wa- 
kansansaizue" a well known Japanese classical encyclopedic book, but his illustrated plate annexed 
(Poulpes Pl. IX) has been reproduced from a quite different source i.e. from the “Uodzukushi,” a 
popular picture-book,*” although he cites the titles of these books nowhere. The original descrip- 
tion of the octopus given in the “ Wakansansaizue" is referable to Polypus vulgaris so that O. sinensis 
naturally may be taken thus as I offer. Moreover, a note in regard to d'Orbigny's plate alluded to, 
which has often been suspected is advisable to be given here. d'Orbigny reproduces the drawings 
of two quite different octopi confounded from their original in the “Uodzukushi” as illustrations of 
his species. The lower figure in the said plate is rightly taken from a picture of an octopus named 
“Tako” in that book. But the upper figure in the same plate is wrongly reproduced from a quite 
different octopus painted as “lidako” (Bififf), which should be referred to Polypus fangsiao d'Orbigny 
as mentioned later. 

Smith describes a monstrous specimen of an octopus with branching arms obtained from Japan 
(1900, I. c.). So far as his graphic description goes the specimen seems to belong to P. vulgaris, 
although he identifies it with P. cephea (Gray). Such a monstrosity as his specimen shows is rather 
rare in cephalopods, yet I have met with such twice, both occurring in P. vulgaris, and once being so 
remarkable in furcation of the arms as written by Smith. This specimen, which is still preserved 
in an excellent state in the Science College, Tókyo, was denoted by Admiral Imai who collected it 
off Kannonzaki, Sagami Sea, Aug. 1885. A note of the specimen was already made by Mr. Ikeda 
(1902, 1. c. p. 481). Here is inserted its photographic illustration, to which the reader is kindly 
referred (Pl. IV, fig. 1). 

Locality —Sakai Harbour, Echizen Prov. (Ikeda); Tókyo market (Ikeda); Tokyo Bay (Ortmann); 
off Kannonzaki, Sagami Sea (Ikeda); Misaki (Ikeda; Wülker; Berry); Kominato, Awa Prov. 
(Ikeda); Enoura, Suruga Prov. (Ikeda); Wakanoura (Berry); Tomonotsu, Bingo Prov. (Ikeda); 
Tsuruga, Tango Prov. (Berry); Nagasaki (Appellóf); Fusan, Korea (Berry); Mutsu Prov. (!); Etchu 
Prov. (!); Rikuzen Prov. (!); Echizen Prov. (!); Miyazu, Tango Prov. (!); Osaka market (!); Kóbe (1); 
Akashi (1); Awajishima (!); Tokushima (!); Okayama (!); Hiroshima (!); near Nagasaki (!); Ósumi 


*) The *Uodzukushi" (37g ©) was published by Ryusui Kakuma, 1762, who was a calligraphist at that 
time and also was good at painting as well as at composing poems. All pictures given in that book were painted 
by himself from life, 


38 Madoka Sasaki: 


Prov. (!); Kagoshima (!); Sakurajima (!); Taihoku, Formosa (!); Dublin Bay (Massy); Cape Verde 
Is. (Hoyle); Yarmouth (Gray); Nice (Verany); Genes (Verany); Napoli (Verany; Jatta); Port Blair 
(Goodrich); Andamans (Goodrich); Great Cocos Is. (Goodrich); Bombay (Goodrich); Malacca Strait 
(Goodrich); Maskat, Arabia (Goodrich); Taormina Bay (Degner); North Sea (Grimpe). 


Polypus parvus Sasaki, 1917. 
Japanese name: Mamedako. 


(PI. III, figs. 15-17; PI. IX, figs. 4-10; textfigs. 13, 14.) 


Polypus parvus, Sasaki 1917, p. 365; 1920, p. 171. 


Animal very small, the whole length measuring less than 150 mm. even in adult; rather firm to 
the touch; skin loose, often finely wrinkled especially at nape. Dorsal surface of the head and body 
evenly covered with uniform warts with ill defined bases. No special tubercles perceptible either 
above body or above head; also none on the periphery of body. But a few above each eye marked, 
though not cirrus-like. Body more or less elongated, expanded backward, arched above, flat below 
where is often found a narrow, but rather deep, longitudinal groove in the middle; posterior end rounded 
but sometimes more or less acuminate (PI. III, fig. 5). Mantle-opening of moderate width, extending 
fully half round the body. 

Head rather small, decidedly narrower than body, concave above, marked off from body by a 
neck-like constriction. Eyes somewhat prominent. Umbrella narrow, on an average extending for 
about one-fifth the length of arms, of uniform breadth, but a little narrower between dorsal arms as 
well as between ventral arms. Funnel organ a little broader than long, about one-third as long as 
the distance from anus to distal funnel-extremity, situated distally beyond the centre of the dorsal 
funnel-wall; W-shaped, the fillet being very narrow, its angles of bending all rounded and the outer 
divisions half as long as the inner. 

Arms subequal, the formula of length variable, but oridinarily second pair the longest, and first 
pair the shortest. All squarish in section in the proximal parts, tapering gradually and uniformly 
towards extremities. Length of arms on an average a little shorter than twice the length of head 
and body taken together. Suckers expanded distally, with non-shriveled margins; thickly arranged 
in two clearly defined series except at the base and extremity of arms. At the base the first three 
suckers form a single series, and the succeeding four or five are in two alternate series. The suckers 
on the extremity also in two alternate series (PI. III, fig. 16). 

Right third arm in male feebly hecto- 
cotylized, nearly equal in length to the 
corresponding arm of the opposite side. 
Terminal organ very small, comprising 
only !/;; the entire length of the arm; conoid 
with quite blunt extremity, its oral surface 
quite smooth save for a shallow, broad 
canalis copulatorius (PI. IX, fig. 4). Rela- 
tively ample spermatophoric groove termi- 
nates in a minute, conical calamus. Suckers 
on the normal part number 37—43 pairs. 
Textfig. 13. Penis very short, roughly retort-like 
Polypus parvus. Radula;x8o. shaped, provided with a well-marked diver- 


"a^ ticle posteriorly. Needham’s sac when 
filled with spermatophores, thickly swollen and bent into the shape of an L, its duct opening into penis 
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at the neck of its diverticle. Accessory spermatophoric gland circinate, the coil separated from that 
of spermatophoric gland. Spermiduct short, and thick (PI. IX, figs, 6; 9a, b). Spermatophores 
minute, only about 12 mm. long; of which 5 mm. are composed of the opaque part; sperm cord coils 
itself about 65 times; internal discharging sheath forming a special ovoidal expansion near the oral 
end (PI. IX, fig. 10). 

Vagina short, thick, nearly straight, or a bit crooked, terminating far posteriorly to anus (PI. IX, 
figs. 5, 8). 

Caecum of stomach globular, but a little involute. Ink-bag small, spindleshaped; its greater 
part embedded in liver. Inkduct runs straight to anus, without a slack, its whole course being 
traceable on the surface of liver (Pl. IX, fig. 7). 

Gill exhibits a convenient, diagnostic character by its being compact, massive and composed of 
only nine or ten, thick leaflets. 

Radula as shown in textfigure 13, specially characterized by the flattened, broad-based, 
unicuspid, outer-lateral teeth, their cuspus being triangular and sharp. 


Measurements of some Specimens Examined, 


No. of specimen i ii iii iv v 
Sex 2 9 2 ô ô 
Length, total Sh Miele ep. at = NJ el 145mm. 100mm, On 115mm. 115mm. 
Ventral length of mantle... ... us emo ee 25 , 17 4, 13» 17», 19, 
Eye to posterior body-end —. ... ... ... Le La 36, 22 4, 20 ,, 25 » 28 ,, 
Maximum breadth of body |... .. .. .. +... 225; IS ,, I5 » 16 ,, 18 ,, 
Breadth of head... o... Lee us us ss ss sus]. ISSS gy 14 5, I2 ,, 20 , 14 5, 
Left Right | L. R. L R L. R L. R 
Length of first arms... nas s us ss ss eee | —mm. Qomm, | 77mm, —mm. | 65mm. 55mm. | 14mm. 75mm. | 74mm. 74mm. 
» 13 Secondarms ogg .. .. e s nee PTOS 100) |— — 724 65, |-— 835, |— 8o, 
” » third arms... ... s ss ss ee PO 90 , 85 5, |65 4, 65 4 177 5, 75 5, |66,, 76 ,, 
" » fourth arms oo. o... .. ss | 95,5100, 183 1 835, 155 5 535, [854 83, |— 80,, 
Radius of umbrella between first arms... .. .. 15 mm. II min. IO min, 13 mm. IJ mm. 
5 E - 5 first and second arms 17 ,, II, II, I4 » I3 45 
35 T is 43 second and third arms 18 ,, 12:55 12 ,, 15, 13» 
js K Ra T third and fourth arms 17*5 I2 ,, I2:,; 15 5, 13 5» 
35 m 3» RA fourth arms WM. fuas 16 ,, IO ,, IO ,, 14 5» 12.55 
Diameter of largest sucker of first arms .., ... CARA 5 35 3» 4» 4» 
j We e »  » second arms  .. 5.8 ,, $55 $5547 475 455 
5 3 3 » o» third arms... ... 5.7, $5, $55 4.1 4, 4.6 ,, 
$i 33 » »  » fourth arms ... 5.255 3 3.5 4n 42, 


Remarks.—This species approaches Z. vulgaris in the general shape of the head, body, arms and 
suckers, as well as in the hectocotylus, but diverges from it principally in the gills, spermatophores, 
and surface ornamentations. Moreover, the present species becomes by no means so large as in that 


species. 
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A female 45 mm. long, which was captured together with its own nest at Misaki, differs 
from all the others examined, in having more distinct cirrus above each eye, 13 leaflets in each 
gill, and slender vaginae extending to within a 
few mm. of the anus (textfig. 14). The nest is 
built of a broken molluscan shell, beset with 
barnacles, bryozoans, and other various marine 
creatures. The eggs in it are ovoidal in shape, 
and measure I.8 mm. in length and 0.9 mm. in 
maximum breadth. They form separate clus- 
ters composed of 50 or more eggs each (PI. 
III, fig. 17). 


Locality —Satsuma Prov. (Sasaki); Aku- 
ne, Satsuma Prov. (Albatross!); Tokyo mar- 
ket (!); Misaki, Sagami Prov. (!); Shimizumina- 
to (Albatross!). Textfig. 14. 


P ugs Polypus paruus. A. Dorsal view of head and 
Type locality.—Satsuma Prov. body; xca. 4. B. Mantle, laid open 


Typc.—In Hokkaido Imp. Univ. to show pallial organs; x4. 


Polypus granulatus (Lamarck, 1799). 
Japanese name: Sunadako. 


(Pl. III, fig. 18.; Pl. IX, figs. 11-13; Pl. XXIX, figs. 2, 3.) 


Octopus granulatus, Lam. 1799, p. 20.—Hoyle 1886b, p. 80.—Goodrich 1896, p. 19. ` 

Polypus granulatus, Hoyle 1904a, p. 195.—Hoyle 1907, p. 36.—Wiilker 1910, p. 5.—Berry 
1912b, p. 388.—Massy 1925, p. 223. 

Sepia rugosa, Bosc. 1792, p. 24, pl. v, figs. 1, 2 (fide d’Orb.). 

Octopus rugosus, Fér. et d'Orb. 1838, p. 45, Poulpes, pl. vi; pl. xxiii, fig. 2.—Gray 1849, p. 8.— 
Tryon 1879, p. 116; pl. xxv, fig. 9.—Brock 1887, p. 695.—Ortmann 1891, p. 669.—Joubin 
1897b, p. 99 (pars). 

Octopus granulatus var. rugosus, Joubin 1898b, p. 22. 

Octopus Kagoshimacnsis, Ortmann 1888, p, 644, pl. xxi, fig. 2. 


Five specimens from Boshu, eight from Tokyo market, six from Kagoshima, one from Suruga 
Prov. all are without hesitation referred to the present species. They range 88 mm.—295 mm. in 
length, the sexually mature ones measuring over 220 mm. The following description is based upon 
these Japanese specimens. 

External surface in good specimens invariably quite warty as much as in a shagreen. Warts 
thickly set, each composed of several minute papillae; uniform in size, but much finer on belly than 
on back, and one or two above each eye conspicuous, developed into cirri. No special tubercles per- 
ceptible above either head or body. Generally also none perceptible on the periphery of body. ` 

Body ovate or elliptical in contour, decidedly longer than wide, broadest near the middle, rounded 
behind, no marked longitudinal groove present on belly. Mantle-opening broad, extending more 
than half round the body. 

Head narrower than body, marked off by constrictions both anteriorly and posteriorly, its dorsal 
surface flattened or even a little concave. Eyes a little prominent. Umbrella of moderate breadth, 
extending about one-fifth up the arms except between dorsal pair where its radius is only one-third 
that in other interbrachial spaces. Umbrella margin continued distad along the ventral aspect of arms 
as a narrow ridge. Funnel organ conspicuous, of a nicely but thickly deliniated W-shape, situated in 
the middle of dorsal funnel-wall, its length about half that of the wall (Pl. IX, fig 11). 

Axms nearly equal, but lateral pairs slightly longer than remaining pairs, and about thrice as long 
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as the body length, or even a little longer. Suckers closely set, biserial except first three or four, 
which are uniserial. Suckers uniform but slightly varying with the arms on which they are set, and 
on each arm those of the base are small, the sexth to eighth are the largest, then they greadually 
diminish in size towards the extremity. 

Right third arm hectocotylized, a quarter shorter than the corresponding arm of the opposite side. 
Terminal organ slenderly conical, comprising about !/ the entire length of the arm, provided with a 
faint copulatory groove and a minute, but distinct, conical calamus. Spermatophoric groove well- 
defined, fairly broad. Suckers on the normal part number 40-44 pairs. 

Branchial leaflets number 16-18 in each gill. 

Penis conspicuous, very long but bent into the shape of an U, of which the right ramus is 
shorter than the left and forms a large, elongated, clearly marked, roughly 6-shaped diverticle at the 
anterior end (Pl. IX, fig. 11). Proximal part of the diverticle connected with Needham’s sac by a 
distinct duct.. Needham’s sac very long, its distal part bent into L-shape while the remaining part 
curves round so as to from a large complete circle. Terminal part of accessory spermatophoric gland 
folded and resting tightly upon itself, forming an S-shaped curve, which is separated from the coil of 
spermatophoric gland (PI. IX, fig. 12). Spermatophores 160 mm. long, their aboral end 1.5 mm. 
thick; coils of sperm cord umber 50-55. 


Measurements of Largest Male Examined. 


Length, total ... ses ee cee s 4 tee ee fe Se 205 min. 
Ventral length of mantle... se. uas eee 6. emo e 65, 
Eye to posterior body- end vs Ti yea cx Er dire levee QUERI XE V des 58005; 
Maximum breadth of body ... .. ... . 8 6. e e e 88 , 

Left Right 


Length of first arms... s.. ere ere ee cae’ os. re eso +... 185 mm. 180 mm. 


ji yy Second arms sas nee e ene wee eso e e 194 ), 200 ,, 
so o; PRE artis; ie -air dedi: uak aian ERR Siew Casio Se IQ 3; 150 , 
»  »fourth arms ... . Ves Nien ci erri Gas dese, TOOL Sy 195 ,, 
55 » hectocotylized demi 244 bee. a A Eao dee 9 mm. 
Radius of umbrella between first arms s.. ..o s ss s ss s I2, 
si ni i i first and sccond arms Wes Ghia, hec art AO 
T 35 y si second and third arms... ... ... ... 40 ,, 
ey OE 5 third and fourth arms «ww ees ... eee 45 , 
E » » fourth arms wee .. 2. 2 6 45 
Diameter of largest sucker of first arms... see eee e. 0... tee eo. 6 ,, 
o » » Second arms tat rae” m 7 5 
5 aio ji »thirdarms ssi .. swe +... nois oes Fi 
" »o £5 M » fourth arms 6 , 


Remarks A male example from Kagoshima, which is referred with great hesitation to this 
species, differs from all the others alluded to in the beginning of this description. It measures only 
160 mm. in length, yet is already sexually maturate, the spermatophores is only 110 mm. long, the 
penis bent round into d-shape, and all organs of the vas deferens differs in structure from those of the 
other specimens (PI III, fig. 18; Pl IX, fig. 13). 

Joubin is of opinion that Z doscii (Les.) and also P. boscii var. pollida Hoyle are synonymous 
with the species now in question. But as far as I have ascertained the present species does not seem at 
any rate to grow so large as that species, and I am greatly inclined to consider them as different species. 

Locality —Rikuzen (Wülker); Misaki (Wülker); Nagasaki (Joubin); Kagoshima (Ortmann); 
Boshi (!); Tokyo market (!); Suruga Prov. (!); Taihoku, Formosa (!); Valparaiso, Chile? (Gray); 
Bahama (Joubin); Port Blair (Goodrich); Andamans (Goodrich) ; Great Cocos I. (Goodrich); Bombay 
(Goodrich); Malacca Strait (Goodrich); Maskat (Goodrich); West Ceylon (Hoyle); South end of 
Cheval Paar (Hoyle); Manaar Gulf (Hoyle); Palk Bay (Hoyle); Indian Ocean (Massy), Natal (Massy); 
Bird I. (Massy); Suakin Harbour (Hoyle); Vineyard Sound, Mass. (Tryon); Amboina (Brok); Bata- 
via (Brock); Cape Verde Is. (Hoyle). 
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Polypus oliveri Berry, 1914. 


Japanese name: Anadako (Ogasawarajima). 


(PL IV., fig. 2; PI. IX., figs. 14-18; textfigs. 15, 16.) 


Polypus oliveri, Berry 1914, p. 136.—Oliver 1915, pp. 560, 564 (fide Berry).— Berry 1916, p. 49, 
pl. vi, fig. 2. 


One male and three female specimens from Ogasawarajima in hand are referred to this species, 
but their identity with it is by no means so satisfactory as might be wished. They are all sexually 
mature, ranging in length from 29 cm. to 36 cm. 

Surface of preserved specimens very firm to the touch, quite rough and warty (Pl. IV, fig. 2). 
Warts ill defined at base, of various sizes but roughly classified into two kinds: (1) minute, exceed- 
ingly numerous and widely distributed, occurring even on the ventral surface of head and body; (2) 
much larger and fewer than the preceding, conical or rounded, beset with several minute papillae, 
found only on the dorsal surface of every part, their thickest distribution being around head. No 
other special tubercles nor cirri found above head, and also none above body, but each eye-opening 
surrounded by a circlet of five or six low and indistinct tubercles. 

Body small, compact, globular, broadest in the middle or even a little more posteriorly, arched 
above, flat below; sometimes a faint longitudinal groove found in the middle of belly. Mantle open- 
ing moderately wide, extending fully half round the body. 

Head small, far narrower than body, marked off from it by a distinct neck constriction; dorsal 
surface flat or even a little concave. Eyes somewhat protrude sideways and a little upwards. Funnel 
conical, small, more slender than in any of octopi found in Japan. Funnel organ small, W-shaped, 
the fillet narrow, its outer divisions considerably shorter than the inner; posteriorly situated, the an- 
terior end marking the midway between anus and distal funnel extremity (Pl. IX, fig. 14). Umbrella 
narrow, uniformly developed all around, but broadest by little between lateral arms, where it extends 
to the fifth pair of suckers. Margin of umbrella continued distad as a low ridge along either side of 
arms. 

Arms very stout, equal, but lateral pairs a little longer than the others, on an average six times 
as long as body, or even longer. All proximally squarish in section but roundish distally. Roots of 
arms taken together markedly thicker than body. 

Suckers prominent, expanded distally, numbering about 200 on each arm, closely set in two 
well-defined series except first two or three which are in two alternate series. Suckers small at the 
base of arms, rapidly increasing in size to eighth pair which is situated a short distance beyond the 
l umbrella edge; thence they gradually 
diminish in size towards the extremity. 
Suckers of lateral arms, subject to an 
individual variation, and two or three 
often markedly enlarged. 

Right third arm hectocotylized, a 
little shorter than the left third. Ter- 
minal organ very small, comprizing only : 
!/p the entire length of the arm, conical, 
biuntly pointed; its oral surface flattened 
save for a faint copulatory groove. 

Color dark slate above, shading oft 
to buff underneath. 


Textfig. 15. 
Polypus oliveri. Radula;x.60. 


Radula as shown in textfigure 15. 


Caecum of stomach turbinated, consisting of two and a half whorls. Anal valves filiform and 
minute. Inkbag small, its greater part imbedded in liver (Pl. IX, fig. 15). 


Cephalopoda of Japanese and Adjacent Waters. 43 


Gill short, compact, composed of 15 or 16, very thick leaflets. 

Fully formed ovary much broader than long. Vagina slender, extending to the leved of anus, 
sharply curving into the shape of an S in the vicinity of oviducal ball which is hidden among visceral 
organs (Pl. IX, figs. 14-16). Ripe ovarial eggs 2 mm. in longest diameter. 

Penis slender, sharply bent into the shape of a V, the inner lobe being about half as long as thc 
outer, no diverticle developed (Pl. IX, figs. 17, 18).  Needham's sac when fully formed, much swol- 
len, bent into L-shape, its duct connected with the corner of the bend of penis. Accessory gland 
circinate, forming a separate coil from that of spermatophoric gland. Spermiduct rather short in 
course. 

Spermatophores 40-42 mm. in length; spermatic part 17 mm. in length, composed of 55-58 coils 
of sperm cord (see textfig. 16). 


Measurements of the Specimens Examined. 


No. of specimen À i ii iii iv 
Sex 2 2 2 ô 
Length, total ev WE aE EN di ia e 36cmm. 350mm. 330mm, 290mm. E 
Ventral length of mantle... ... ... .. .. 40 5» 40 55 | 40 5» 3I 
Maximum breadth of body... ... ... 40 5 | 48 ,, 40 5, E x ! 
Eye to posterior body-end — .. ... .. .. 60 ,, o "me x 52, 62 4, 
Breadth of head LoL. cu. ou wn ww ow |S | 38 26, | 26, 
Left Right Left Right Left Right Left Right 
Length of first arms... 0.0... 0.0.) ... | 250mm. 250mm, — $ 23Cmm, — 205mm, 220mm, 
Di » second arms... .. .. 6. | 290, — 280mm. 290mm. | 260 ,, 240mm. | 230 ,, 2IO ,, 
3 » third arms... Le u.s. wee | 285, — 280 5, 275 5, 214 5, 240 4, 230 ,, 190 ,, 
S » fourtharms 2... a e s] 255, — 250 , 240 , 210 ,, 210 ,, 205 ,, 205 4, 
Radius of umbrella between first arms |... ... 22mm, 45m. 2Cnnmn. 23mm, 
” »" aj » first and second arms 3zim. 23mm. 4510. 45mm. 221m, 23mm. 23um. 25m. 
3E. 47 5 », second and third arms 405 304, 45 4, 455, 25 , 254, 23:4, 32355 
TTE 5 » third and fourth arms 33-55-2307 1 40, 42, 22:57 22:55 23-5 agus 
nw "s js » fourth arms ED culo "Eun i 4Cim. 20mm. 23mm. l 
j Diameter of largest sucker of first arms... ... 755 8 ,, 6.5, Tai 
A yx o »  » Second arms ... 85, IO ,, x 9» UN 9» 
5 wo $13 y third arms i IO ,, l 12:35 8.5 ,, Ta 
5 ge os »  » fourth arms 8,, 9» 7 7^5 


Remarks.—This species is said to be common in Ogasawarajima, and of littoral habit, living the 

whole year in crevices or holes in the reefs. The natives are fond of it and also use it as superior bait. 

The specimens referred to deviate from Berry's description of the species in having longer arms, 
and in that the largest suckers are situated more distally. 


Locality —Kermadec Is. (Berry); Ogasawarajima (?). 
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Textfig. 16. 
Polypus oliveri. 
Spermatophore; x Io. 
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Polypus oshimai sp. nov. 
Formosan dialect: Chucoo (fit). 
(Pl. XXVIII, figs. 1—5; Pl. XXX, fig. 12.) 


Small octopus, rather fleshy and firm in consistency. Surface smooth 
except on the back where very fine warts are found in places. The warts 
are, however, very frequently flattened off, merely revealing themselves as 
paler dots. No tubercular streak nor horizontal ridge on the periphery of 
body. Body ovoidal, 34—% as broad as long, quite rounded posteriorly. 
Mantle-opening wide, extending a little more than half round the body. 
Eyes small, not prominent, with no cirrus around. 

Funnel slender, extending within a short distance of the ventral um- 
brella margin. Funnel organ W-shaped, the outer arms are much shorter 
than the middle part; a little longer than one-third the distance from anus 
to anterior funnel extremity, situated at equal distance from both of these 
points. 

_ Arms subequal, the formula of length being usually 1=2>3>4; the 
longest pair five or six times the body length. All slender, uniformly and 
gradually tapering towards extremities, rounded-quadrangular in section, 
devoid of any conspicuous contractile webs at least on the distal half. Um- 
brella of moderate breadth, extending 1%4—1 up the arms and then con- 
tinuing on for some distance as a narrow fold. 

Suckers small, cylindrical: or a little expanded distally, with a thick, 
non-shrivelled margin; biserial but forming a zigzag row on the distal one- 
third of the arms and also at their base. They become larger to the fourth 
or fifth pair, from which to the eleventh or twelfth pair are represented by 
the largest suckers; thence they become very gradually and evenly smaller 
distad. Their number in the largest specimen examined counted about 200 
on the first arm as well on the second, about 190 on the third, and about 
180 on the fourth. 

Right third arm hectocotylized, as long as or a little shorter than two- 
thirds the length of left third arm. Terminal organ conoid, tapering"very 
gradually at first but rapidly afterwards; its breadth about one-third the 
length which is in turn about one-tenth the entire length of the arm; oral 
surface flattened and with a comparatively shallow but well-defined longi- 
tudinal furrow. Spermatophoric groove of moderate breadth, terminating 
in a conical calamus. Suckers on the normal part count 35-37 pairs. 

Penis when fully formed, a little flattened dorso-ventrally, nearly retort- 
shaped, enlarged and rounded in the posterior half, and tapered in the re- 
maining parts, connecting with Needham’s sac just before the enlarged part. 


Needham’s sac curves into the shape of an S. Coiling of spermatophoric 
land Spermiduct of mode- 


i ; f 
gland independent from that of its accessory g 


rate thickness, short, forming only several bendings. Spermatophore about 
55 mm. in length. i 

Vaginae curve a little, terminating far behind the anus. Ovarial eggs 
longer than 6 mm. 

Branchial filaments of a gill, 16-19 (usually 17) in number. 
about one-third as broad as long, rounded anteriorly, bifurcate posteriorly. 


Liver 
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Ink-bag elongate-ovate, its duct separate from liver. Caecum of stomach relatively large, resembling 
the concha of a snail, coiling one turn and a half. 

Dorsal surface of preserved specimens, purplish grey in colour more or less marbled with deeper 
shades of the same tint, ventral surface uniformly light farn or buff. 


Measurements of Specimens Examined, 


Sex g 9 ô 8 ô â 
Length, total... .. ie 2. 2. 2 e oi 320mm. 29cmm. 245mm, 24Imm. 210mm. 203mm, 
Eye to posterior end of body... .. .. .. Co ,, 50 4, 445, 48 ,, 45 45 43 » 
Ventral length of body... Le | 455 38 5 30 45 39 55 30. | 38 
Breadth of body — ... .. Le o... 2 2 ae 35 , 39 55 25, 25 ,, 20 ,, 23 
Breadth of head... o... emo... us us se] 235 20 », 18 ,, 16 ,, 15 ,, 17 
Breadth of neck... pas s us s usse 18 ,, 16 ,, 16 ,, I5 » 14 y 16 
Eye to dorsal umbrella margin ... ae o... .. 575 46 ,, 45 5 35 » 44 » 37 
Left Right) L. R |L. R |L R. L R.|L' 
rl M tie ai wise aeai RE e EIE SN 
A EINE M E 
& o third ams TERE REESE 
"Re ie i da T 
Diameter of umbrella between first arms... ... 6omm. 4omm. 39mm, 30mm. 26mm. 
Diameter of umbrella between first and second 
arms... 100 at enon fara TC 59 5 38 » 36 ,, 39» 26 , 
Diameter of umbrella between second and third 
AIMS fe, ^12. ue. "Ms Lacy ven e x iy c see TE 47 5 34 » 35 » 35 » 23 1 
Diameter of umbrella between third and fourth ae 
arms... 47 » 30 », 35, 35 , 23» 
Diameter of umbrella between fourth arms ... 47 5 26 ,, E ERAT xA 28 ,, 23 5 
Lenth of penis... na Lu s ese — — 9» 17» 8, 
Length of hectocotylized parts ... sa .. .. |. — — 9,5 IO ,, 4» 


Remarks.—The species shows many similarities with P. glogosus (Appellóf), from which it 
differs, however, in the surface ornamentation and in the shape of the penis. Moreover, P. g/obosus is 
of less slender built and has a relatively larger head and more unequal arms than P. oshimai. 

The above tabulated specimens were obtained by Dr. M. Oshima in a fish market of Tainan, 
Formosa, in whose honour the specific name of the species is adopted. 


Type locality —Formosa. 
Typc.—In Hokkaido Imp. Univ. 


Polypus luteus sp. nov. 
Formosan dialect: Towpow (JEJE) or Ancgion (£1 fit). 
(PI. XXVII, figs. 6—9; PI. XXIX, figs. 4, 5; textfig. 160.) 


One male and female individuals which were fully sexually mature, were obtained at the Pes- 
cadores Islands by Dr. M. Oshima on July 3, 1920. 

Surface firm to the touch, often finely wrinkled and thickly covered with pimple-like warts of 
various sizes, of which some above the eyes are enlarged into cirri; but these are by no means so 
marked as found in some octopi. On the ventral surface the warts may often be flattened off; then 
the surface appears as if smooth by nature. Color of preserved specimens reddish brown throughout 
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but much lighter below than above, and on the back there are frequently developed darker ill-defined 
irregularly marmorate blotches. 

Body oval, a little longer than wide; with no horizontal ridge on the periphery. A very in- 
distinct groove marks the sagittal line of the belly. Mantle opening of moderate breadth, extending 
fully half round the body. 

Head narrow, only a little wider than body. Neck very weakly constricted. Eyes but little at 
any rate prominent. 

Funnel of moderate size, rather well separate ; its tubular part comprising about a half of the entire 
length, much shorter than to the ventral umbrella edge. Funnel organ W-shaped, its middle part 
longer than the outer rami; situated much nearer to funnel extremity than to anus. In the male 
specimen examined, the funnel organ was a little longer, and in the female, shorter, than half the 
length of the funnel measured distally from the anus. 

Umbrella of moderate breadth, the formula of its radii being II II=III>II IV>II>IV IV, 
where the longest extends %46—!4 up the arm to the eighth or ninth pair of suckers. Along the 
ventral side of the arms it continues beyond the radius to the extremity as a narrow contractile 


Arms unequal, the formula of length being 17727» 3774, and the longest is 5 or 6 times, and the 
shortest, 3 or 4 times, the.length of body. They taper evenly to the fine extremities; their extreme 
bases taken together measure the breadth of 
` the body. They have each about 100 pairs of 
suckers, of which about 25 pairs are on the pro- 
ximal one-third. The suckers are biserial but 
the proximal 3 and the distal 25 form a zigzag 
row. They are markedly unequal in size, and 
vary with the arm on which they are situated. 
Larger suckers on the first arm are the eleventh 
and twelfth pairs; on the second, from the ele- 
venth to the thirteenth; on the third, from the 
ninth to thirteenth; and on the fourth arm, from 
the eighth to the thirteenth. 
Right third arm hectocotylized, about two- 
thirds as long as the left third. Terminal organ 
conical, very short, only about 1/27 of the entire 


length of the arm; copulatory groove rather 
shallow, but very well marked laterally by folds; 


a B at its base there is found a distinct conical calamus 
Textfig. 160. with a distinct groove which is continued pro- 
Polypus luteus n, sp. Vas deferens with compart- ximally into a well-defined spermatophoric canal 


ments in their respective situ; nat. size. A. Vent- 
ral view (the testis is shown in situ); B. dorsal ý 
view (the testis is taken away). i part count 44 pairs. 


Penis elongate but its posterior end is re- 
curved and a little swollen, forming a small diverticle which is connected at its exit with Needham’s 


about 3 mm. wide. The suckers on the normal 


sac by means of a short duct. Blind end of the accessory spermatophoric gland merely turns back 
and is folded upon itself, not coiled as in some octopi. Spermiduct rather thick and of short course 
as shown in Textfig. 160. In the male specimen examined three full-formed spermatophores were 
found in Needham's sac. They were about 75 mm. long, tapering gradually and evenly towards 
the oral end, their diameter being 1.5 mm. at the aboral part and about 0.8 mm. at the oral; sperm 
cord coiling 25-30 turns. — e 
The female specimen examined had a roundish ovary containing countless minute slender ripen 
ova 0.8-1.0 mm. by 0.25 mm. The oviducts proper were very short and unequal in length, that of 
the right side measuring 10 mm. while that of the left was only 4 mm. in length; their thickness were 
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equally about 2mm. The vaginae were very slender, being about 65 mm. in length and about 1.5 
mm. in diameter, and extended very little beyond the anterior end of the gills. 

Liver forms posteriorly two conspicuous lobes, between which there is situated a muscular 
stomach with a relatively large turbinate caecum. Ink bag large, its duct thick and very long. 
Branchial leaflets number 24 in each gill. 


Measurements of Specimens Examined. 


Sex 6 2 


Length, total SORU ye Mates Cake ete Gee teat SOR. hea’ os 600 mm. 685 mm. 
Eye to posterior end of body ... ... ... e... emo... en ^ Ho, — I25 ,, 
Ventral length of body |... .. .— 4. 2 2e nee tee 83 , IOS ,, 
Breadth of body sst sis e ee e ce owe oder awe coda 62 ,, 58 ,, 
Breadth of head ... mes Lee see 2. 2. 6 e en. ee 38 , 40 , 


Left Right Left Right 


Length of first arms... — mm. 450 mm. | 500 mm. 420 mm. 


" s, Second arms o... sss Lee s. s se 6e ee | 360, 420, 420 , 405 , 
» » third arms oe ede e RES Geo cem lee 06692] B50 gg: AE 330 +» 335 5 


2 ss, fourth arms aie ca Guo ove ox RS we E A 330 , 320 ,, 
Badius of umbrella between first arms. 60 mm. 65 mm. 
j first and second arms ... 75mm. Somm. | 70mm. 70mm. 
second and third arms. 7554 754. | 7072 7050 
third and fourth arms ... | 654. 55 | 6, Jon | 
fourth arms BERE TNT | 50 mm. 50 mm, 
| Length of hectocotylus ns m e e e e | 8 s | 


Length of hectocotylus 


Remarks.—The species relates superficially with P. macropus Risso but differs from it in having, 
1) a relatively larger head, 2) shorter arms, 3) smaller number of suckers in each arm, 4) a wider 
umbrella, and 5) broader contractile webs of the arms. Moreover, these species seem to disagree with 
each other in the surface patterns: in both specimens examined there was made out no lighter blotch 
as found in P. macropus. 

Type locality —Pescadores Is. 

Type-—In Hokkaido Imp. Univ. 


Polypus marmoratus (Hoyle, 1885). 
(PI. I, fig. 10; Pl. V., fig. 4; Pl. IX., figs. 19-24; textfig. 17.) 


Octopus marmoratus, Hoyle 1885a. p. 227.—Hoyle 1885c, p. 102.—Hoyle 1886b, p. 85, pl. vi. 
—Brock 1887, pp. 610, 611.—Ortmann 1891, p. 671.—Joubin 18944, p. 35. 

Polypus marmoratus, Hoyle 19052, p. 978.—Berry 1909, p. 418.—Wiilker 1913, p. 457.— Berry 
19142, p. 291; pl. xlv; pl. xlviii, fig 6; textfig. 13. 


I have referred to this species one immature female from Formosa, and four males and so many 
females from the Bonin islands, which are all sexually mature and range from 80 cm. to 117 cm. in 
length. 

Texture fleshy, rather firm. Surface rarely smooth, frequently finely warty, more often quite 
uneven and irregularly wrinkled; but in every case, there are found some large, low, longitudinally 
streak-like tubercles regularly scattered on the frontal region of head and also on the back of body 
(PI. V, fig 4). Besides, circum-orbital protuberances invariably developed, of which the three above 
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each eye are especially marked; the middle of these three is the largest, existing a little posterior to 
the pupil (Pl. IX, fig. 19). 

Body as long as, or slightly longer than, broad; rounded behind, somewhat flattened below, 
where is found a shallow median groove. Mantle-opening moderately wide, extending across entire 
neck-breadth. 

Head small, decidedly narrower than body, marked off by a distinct neck constriction. Eyes 
somewhat prominent. Eunnel small, conical. Funnel organ conspicuous, decidedly longer than 
broad; W-shaped, all divisions of the fillet being of equal length, about half as long as the distance 
from anus to anterior funnel extremity, and situated at equal distance from either of these points. 

Arms subequal, 8-10 times as long as body, thick at base, their combined root being a little 
broader than body; evenly tapering to thin attenuated extremities: Umbrella comparatively well 
developed, broadest between lateral arms, narrowest between dorsal arms; extending to 8th-10th 
pair of suckers, then continued on within a stort distance of the extremity as a contractile membrane, 
which is much broader on the ventral side than on the dorsal side, of arms. Owing to the contraction 
of this membrane, arms are apt to be heavily recurved and coiled in preserved specimens. 

Suckers number about 150 pairs on each arm; biserial, except basal four or five which are uni- 
serial; mostly closely set. Suckers on the whole, large, though a few at base small; ninth or tenth, 
which are opposite to the umbrella edge, the.largest, then becoming gradually smaller towards the 
extremity; the lorgest suckers in male often show a special enlargement. 

Right third arm in male feebly hectocotylized, about. seven-tenths as long as the left third. 
Terminal organ conical, bluntly pointed, comprising only about */; the length of the arm, provided 
with a rather rudimentary calamus at base; oral surface flattened, except for a faint copulatory groove 
which is smooth or may be provided with several indistinct transverse streaks. Suckers on the normal 
part of the arm number 111-118 pairs (PI. IX, fig. 20). 

. Renal gland separated into 8-10 massive lobes on each side. Branchial leaflets number 21-23 
in cach gill. Anal valves relatively broad, nearly orbicular (Pl. IX, fig. 21). Caecum of stomach 
turbinated, composed of two or three whorls. Ink-bag large. Ink-duct well characterized by its 
greatly expanding and being bent round in its course in a circle, which extends forwards beneath the 
brain (Pl. IX, fig. 22). 

Fully grown penis about 25 mm. long, slender quite gradually narrowing forwards, stretched 
straight except its posterior end which is bent, and forms a small, clearly marked diverticle. Need- 
ham's sac bent in the middle into L- or V-shape, becoming very thick at maturity, its duct connected 
with penis at the vicinity of the exit of the diverticle. Accessory spermatophoric gland circinate, its 
coil separated from that of spermatophoric gland (PI. IX, fig. 23). 

Spermatophores about 45 mm. long, their opaque part about 16 mm. long, and about equally: 
thick except the aboral end which is slightly swollen. Pellucid part hairly, far thinner than the 
former part. Coils of sperm-cord number 115-120. 
Ovary reniform, with its long axis transversely 
lying to the right side in viscera. Right oviduct 
s.s. much shorter than the left. Vaginae slender, a 
little crooked, extending to the vicinity of anus (PI. 
IX, flg. 24). 

Ground color in formalin, dull drab or stone 
gray, but sometimes may be much yellowish. 
Dorsal and lateral surfaces in all parts marbled with 
deeply chromatic anastomosing veins which in con- 
tracted specimens are crowded together almost into 
a uniform dark slate shade. A large roundish or 
ovate oculation present a little way in front of, and 
below each eye, with a very dark centre surrounded by a broad ring of lighter tint. Aboral surface 
of arms decorated with 3-7 series of rouglily elliptical yellowish spots, each bearing a low tubercle at 


Textfig. 17. 
Polypus marmoratus. Radula; x 53. 
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the centre; on each lateral surface there is with a series of brown blotches just outside the suckers and 
in rough alternation with the latter (PI. I, fig. 10). 
Radula as shown in textfig. 17. 


Measurements of Female and Male Specimens from Ogasawarajima. 


Sex 2 ô 
Length, total í “1170 mm, 860 mm. 
Ventral length of mantle 120 ,, 77 55 
Breadth of body 90 5» 70 45 
Breadth of head 70 4, 50 ,, 
Eye to posterior end of body 155 ,, 100 ,, 
Length of first arms Lei 
x » second arms... 960 ,, 970 ,, | 670 ,, 700 4, 
" » third arms 950 ,, 970 4, | 670 ,, 450 5, 
" » fourth arms ,.. goo ,, 860 , | 720 ,, 720 ys 
Radius of umbrella between first arms 120 mm. 40 mm. 
n" ” ia T first and second arms 130mm.  I4Omm.| 70 mm. 70 mm. 
)5 5 $5 second and third arms 135 5 ISO ,, 90 y, 90 y, 
third and fourth arms 135 45 150 ,, 70 4, 70 5, 


fourth arms ... 


140 mm. 


70 mm. 


The Ogasawarajima specimens ‘alluded to disagree with Berry's description of the Hawaiian 
specimens in the funnel organ, and also in the arms. Moreover, in that description no statement is 
given as to the yellowish spots on the aboral surfacc of arms. They are not mentioned also in any of 


other reports as far as I am aware. 1 

Remarks.—In Ogasawarajima this species is said to be abundant and an important cuttlefish for 
the natives as food and also as bait, especially in the mackerel fishery. 

Locality.—Central Pacific (Hoyle; Berry); Hawaiian Is. (Hoyle; Berry); Rotuma (Hoyle); 
Rimitara (Wülker); Salomon Is. (Wülker); Amboina (Joubin); Stewart Is. (Wülker); Indian Oc. 
(Ortmann); Ceylon (Ortmann); Ogasawarajima (!); Taihoku, Formosa (!). 


Polypus fang-siao* (d'Orbigny 1838) var. typicus mihi. 
Japanese name: li-dako. 


(PI. X., figs. 1-3; textfigs. 18, 19.) 


“Tidako” (Ría or fa), Terajima 1713, pt. 5 1.—Katsuma 1762, p. 12, fig. I. 
Octopus fang-siao, d'Orb., in d'Orb. et Fér. 1835-48, p. 71 (from Terajima).—Gray 1849, p. 18. 
—Tryon 1879, p. 126. 


Octopus arcolatus, ? de Haan MS. in Fer. et d'Orb. 1838, p. 65.—? Gray 1849, p. 18—? Ortmann 
1888, p. 65. —Joubin 1894a, p. 28—? Joubin 1898b, p. 22. 


Octopus sinensis (pars), d'Orb. in Fér et d'Orb. 1838, Pouple pl. ix, upper fig. (from Katsuma). 
— Gray 1849, p. 19. 
Octopus ocellatus, Gray 1849, p. 15.—]oubin 1898b, p. 22. 


*) The specific name **fang-siao " seems to have been given by d'Orbigny from the Chinese vocabulary of 
“RÁ”, pronounced “ Iidako” by Japanese till the present time. î 
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Octopus membranaceus, Tryon 1879, p. 128, pl. xxxviii, fig. 57 (pars). 
Octopus brocki, Ortmann 1888, p. 645, pl. xxi, fig. 4; pl. xxii, fig. 1 (pars). 
Polypus areolatus, Wülker 1910, p. 6 (pars).—Berry 1912b, p. 393 (pars). 
Polypus fangsiao, Sasaki 1920, p. 172. 


I refer to this species countless specimens from various localities of Japan as listed later. They 
range up to 220 mm. long, sexually mature individuals measuring over 180 mm. in length. 

Surface character variable, due to the different method of preservation. Dorsal surface of all 
parts in contracted specimens, quite shagreen-like, thickly and uniformly beset with minute conical or 
rounded warts with obscurely marked bases. The warts in extended specimens, flattened off into 
brownish spots so as to render the whole external surface smooth and polished. In every case, how- 
ever, five or sixth circum-orbital cirri are invariably made out, of which the two above the eye are 
oridnarily of equal size but decidedly larger than the others (Pl. X. fig. 1). 

Body longitudinal-ovate in contour, broadest in the middle or even a little more anteriorly; 
posterior end rounded but sometimes may be more or less acuminated; back gently arched; belly 
usually flattened, but often a shallow, broad longitudinal groove is formed in the middle. Periphery 
not keeled but very often four or five streak-like tubercles perceptible in a longitudinal series on either 
side. Mantle opening of moderate breadth, extending fully half round the body. 

Head small, its breadth ordinarily less than two-thirds that of body, marked off from it by a 
distinct constriction; dorsal surface more or less concave. Eyes somewhat prominent, projecting up- 
wards and outwarts. Umbrella of moderate breadth, extending about a quarter up the arms except 
between dorsal arms, where its radius is about 24—! that in any of the remaining interbrachial 
spaces. The margin of umbrella on the ventral aspect of arms is continued on to the vicinity of their 
extremity as a narrow contractile web. Funnel organ large, excellently W-shaped, situated in the 
middle of dorsal funnel wall, its length about half that of the latter, and all the divisions of the fillet, 
of equal length. 


'Textfig. 19. 


Textfig. 18. Polypus fangsias var. typicus. Dorsal 
and lateral views of immature indivi- 


Polypus fangsiao var, typicus. Radula; x 40, 
dual; xca. 4. 


Arms of moderate size, uniform, but first pair the shortest by little; proximally squarish in section, 
gradually and evenly tapering towards the extremities. Suckers prominently elevated, expanded at 
the distal margin which is not shrivelled; biserial except first four or five which are uniserial. 
They are on the whole larger on lateral arms than on the others, and one or two opposite to umbrella 
edge often considerably enlarged. 

Right third arm weakly hectocotylized, slightly shorter than the left third. Terminal organ 
shorter than !/ the entire length of the arm; slenderly conoidal, its oral surface quite shallowly 
furrowed lengthwise. Spermatophoric groove relatively broad, terminating in a rudimentary calamus. 
Suckers on the normal part number 60-70 pairs. 
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Radula as shown in textfigure 18. 

Gill composed of 14-17 leaflets. 

Penis comparatively large, shaped like a retort, of which the swollen part is represented by the 
well-defined globular diverticle at the posterior. Neck-like part of the diverticle connected with 
Needham’s sac by a conjunctive duct. 

General shape of fully formed vas deferens in situ, compact, massive, roughly globular, its pos- 
terior and lateral parts composed of greatly extended Needham’s sac curved almost into the shape of 
an S. Accesory spermatophoric gland circinate, its coil separated from that of spermatophoric gland. 
Spermiduct very thin, and long, but finely and stroughly tortuous. 

Spermatophores 33-36 mm. long, their opaque part 14-16 mm. consisting. of 57-60 coils of 
sperm cord which extends to the aboral end of the etui, attached to it by means of a massive and 
rounded substance. Etui a little narrowed at the junction of opaque part to pellucid part. The latter 
part a little greater than half the former in diameter, and provided with 20-30, regular, uniform coils 
of internal discharging tube (Pl. X, fig. 2). 


Ovary longitudinal-ovoidal (Pl. X. fig. 3). Vagina sharply bent into the shape of an S near 
oviducal ball, extending to a part a little posterior to the level of anus. Oviducal ball always hidden 
among visceral organs, composed of 22-27 radial sets of internal organs. Oviducal gland equal in 
size to receptacular gland which exposes its posterior half in the oviducal ball superficially. Seminal 
receptacle connected with receptacular gland. Mucous epithelium of oviducal gland folded while 
that of the receptacular gland is nearly smooth. Ripe ovarial eggs very large, measuring about 10 
mm. in length. 


Color of the dorsal surface of alcoholic specimens, dark dull buff, shading off to light ochre on 
the ventral surface. On the dorsal surface in. every part, darker chromatophores group themselves 
into a network, each mesh of which surrounds one of the warts found there. Between the roots of 
the second and third arms on either side is found a distinct ocellar shining ring of yellowish or 
greenish hue about a quarter nearer to the eye than to the umbrella edge. The ring in full-grown 
individuals measures about 7 mm. across, bordered by a blackish zone outside, and internally encloses 
a darker centre. Above the head, there is found a large transverse-elliptical or dumbbell-shaped, 
brick-colored patch between the eyes; on the back of the body, there is a large, fusiform or cardiform 
. one of similar tint present much nearer to the posterior end than to the head. Moreover, in well- 
preserved specimens the back of the body is decorated with 12 to 15 regularly scattered small spots 
of the same color as in the preceding patches; also decorated is the back with four or six, blackish, 
longitudinal stripes continued on to the head, and arranged so as to divide the whole surface of the 
back into five subequal areas. 


Remarks.—Some specific characters mentioned, viz. the shining oculations in front of the eyes, 
the dumbbell-shaped patch between them, the circum-orbital cirri, and the streak-like tubercles along 
the periphery of the body, are well exhibited even in such quite young specimens that are merely 6 
or 7 mm. long (textfig. 19). The hectocotylus, however, becomes visible for the first time when the 
octopus has grown about 35 mm. in length. 


The present species was made known to science by d'Orbigny, based upon a statement of an 
octopus given under the name of “lidako” (ff) in the “ Wakansansaizue” alluded to before. After 
that, nobody seems to have especially noticed it. but Gray and Tryon have listed it in their own works, 
and Appellóf have referred it to P. ocellatus Gray. The original statement in the “ Wakansansaizue" 
is written in the Chinese language which d'Orbigny translates into the French language in his work 
verbatim. Although his translation is not without mistake and the description is by no means so 
complete as might be wished, yet it is possible to discriminate the species from its illies. 


Polypus areolatus is reproduced as a new species by d'Orbigny from a manuscript of de Haan’s 
(1. c.), but in such a very incomplete description that it is utterly impossible to discriminate this species 
from any of Polypus known at present. Hoyle have discerned the species by means of a specimen 
caught by the *' Challenger," referring it to specimens in the Copenhagen Museum, which are men- 


Measurements of some Specimens Examined, 


No. of specimen i ii iii iv v 
Sex [o $ 8 8 3 
Length, total COP, ghi Cig (GE, aso rt MM 200 mm, 175 mm. 145 mm. 140 mm, 125 mm. 96 min. 210mm. 186 mm. 140 nun. 
Ventral length of mantle... 4. s ss sese 42? 5 36 ,, 31 è» 29 5, 23.5 ,, 2I 4, 36 ,, 41 ,, 27 » 
Eye to posterior end of body... ... 52, 45 3, 32 » 34 » 30 s, 26:45 42 4, 50 4, 37 55 
Breadth of body... us om. nee eee es 32 45 26 ,, 25 , 24 5, 20 4, 16 4, 23 4 32 5 24 4 
Breadth of head... o... kee 0 20 ,, 18 ,, I4 4, 14, 12» 12. ,, 17 y 20 ,, 55, 
L. R. L: R. L. R. I R. L. R. L. R. L. R. T. R. L. R. 
Length of first arms eee Le bi, bes Ses see na "E mm, mm. mm. mm. mm. mm mm, mm. mm nun mm, mm, mm, mm, nium, mm. mm. min, 
118 118 | 95 107 | 75 72 53 53 65 65 52 52 — 148 | 98 98 70 75 
4 mm. mm. mm. mm. mm. mm Thin. mm. mm mm. mm. mm. mm. mm. mim, nm. nm. nm. 
js » Second Arms... ... n. e 0 | I32 128 | 105 xn 2 2 80 87 78 — 60 60 | 142 140 | IIO 105 | 8o — 
third arms mm, mm. nm, mm. mm. mm. mm. mm. mm mm. mm. mm. mm. nm. mm. mm. mm. mm. 
i vee | 137 IIO | Ifo — | 87 86 85 82 78 75 60 60 — 150 | 116 116 | 85 84 
fourth arms mm. mm, mm. mm. mm. mm. mm. mm. mm. mm. nm. nm, mm. min, mim, mm. nm. nm. 
i e e re rH e | 132 138 | 110 — | 86 86 60 80 78 78 58 60 150 150 | 116 116 88 84 
Diameter of largest sucker of first arms ... ... ... 4.8mm. 3.5 mm. 3mm. 3mm, 2.8 mm, 2.1mm. 3mm. 4m. 2.5 mm. 
i » second arms  .. .. 7.2. yy 5.6 ,, $55 5.5 n 4S n 35 5.2 4, 5, 355, 
a m third arms... ... x. 732) 34 6.2 ,, 3.5 5, 5.8 ,, 4.5 ,, 2.8 ,, 5.2 ,, 5 55 45 
m » fourth arms... .. 5.5 » 3-5 » 2.8 4, 35 » 3755 2.1 4, 4.59. 45, 2.7 4 
Radius of umbrella between first arms... ... 15 ,, 20 4, I3. 45 14 4, 14 y 7» 20 4, 20 ,, I5 ,, 
5 first and second arms... 28 ,, 247-3 26 ,, 21 , s ora I4 4, 23 » 29 ,, 19 ,, 
y» second and third arms. 30 ,, 27.34 18 ,, 23 5 I9 , 14 , 24 , 30 ^ 19 ,, 
3 third and fourth arms... 30 , 30 » 18. ,, 230 19 ,, Il ,, 3° 5, 32 » 21 4, 
” fourth arms... sa ... 3° ^ 30 s IS ,, 23 5 19, 7 30 4, 32 5 21 y, 
Length of hectocotylized extremity ... ... . 5» — 5» 5 5 1 = e = 


zS 
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tioned as having been identified by Steenstrup with those labelled Octopus areolatus de Haan in the 
same museum,—the latter is presumed by Hoyle to be the type specimens in which deHaan’s manu- 
script has originated. It is, however, quite doubtful to me, if the “Challenger” specimen is really con- 
specific with those of the Copenhagen Museum. As far as his description goes, the * Challenger" 
specimen is referable to Polypus ovulum Sasaki, while those of the Copenhagen Museum probably 
belong to P. fangsiao d'Orb. 

As mentioned before, d'Orbigny's plate of Polypus sinensis alluded to, gives two figures of octopi 
reproduced from the “Uotsukushi” and the upper figure of the two must be referred to the species 
now standing in question. It is very interesting to note that its original coloured sketch of the said 
figure given in that Japanese book shows two principal characteristics of the species, i.e. the ocellar 
spot in front of, and a little below, each eye, and the dumbbell-shaped brickcolored patch* on the 
head between eyes. 

In catching this octopus fishermen fix molluscan shell to a rope and throw them into the sea 
down to the bottom. Then the octopi crowl in the shells, and the fishermen have simply to pick 
them up by drawing the sunken rope. The Molluscan shell used in this fishery is ordinarily that of 
Turbo cornutus Gmelin, but in Uzen Prov. the shell of Halotis gigantea Chemn. also is used. 


Locality.—Sapporo market (I); Muroran (1); Oshima Prov. Hokkaido (!); Hakodate (D; Aomori 
Bay (1); off Niigata (Albatross!); near Kinkazan (!); Tokyo market (!); Ómori, Tokyo (!); Sagami 
Prov. (!); Wakasa Prov. (!); Aichi Prefecture (!); Tomo, Bingo Prov. (!); Beppu, Bungo Prov. (!); 
Nagasaki (!); Fukuoka (!). ? Aomori, Mutzu Prov. (Berry); ? Tsuruga, Echizen Prov. (Berry); ? Sa- 
gami Prov. (Wülker); Tókyo Bay (Ortmann); ? Tokyo Bay (Wülker); ? Tokyo (Berry); ? Wakanoura, 
Kii Prov. (Berry); Kagoshima (Ortmann); ? Coast of Japan (de Haan); China (Gray); Amboina 
(Joubin). 


Polypus fangsiao d’Orb. var. etchuanus nov. var. 
(Pl. III, figs. 19, 20; Pl. X, figs. 4-10.) 
2? Octopus brocki, Ortmann 1888, p. 645, pl. xxi, fig. 4; pl. xii, fig. 1 (pars). 


This variety is separated with a great deal of hesitation from the typical variety. The following 
characters are the chief points of its distinction. 

External surface quite shagreen-like, beset with coarse, prominent, rounded warts with clearly 
marked bases. Body as broad as long, attaining over 5 cm. in length. Circum-orbital cirri rather 
uniform. Umbrella narrower between ventral arms and also between dorsal arms than in the remain- 
ing interbrachial spaces. One or two suckers opposite to umbrella edge on each arm characteristically 
larger than the remaining ones. Hectocotylus on right third arm, comparatively large, comprising 
1/10-1/12 the entire length of the arm; copulatory groove well developed. Suckers on the normal 
part of the arm number 89-90. Oculation between the bases of lateral arms situated at the point one- 
third the distance from eye to umbrella edge. Brick-colored patch on head between eyes not dumb- 
bell-shaped nor elliptical but crescentiform, with a straight edge anteriorly and à concave edge pos- 
teriorly. Another on the back of body elongate, Y- or V-shaped. Other smaller ones and black 
longitudinal stripes on the back both invariably indistinct. Ovary much broader than long (Pl. X, 
figs. 6, 7). Ripe ovarial eggs about 13 mm. long. Penis retort-shaped, mature one 18 mm. long (PI. 
X, figs. 4, 8,9). Spermatophores 36-44 mm. long; sperm cord extending to the aboral end of etui, 
terminating there in a deeply pigmented body, its coils numbering 84-125. Etui e regularly and 
uniformly narrowing towards the oral end. 

Full-grown individuals about 30 cm. long, viz. about one- -third longer than those of the typical 
variety. 

For the funnel organ, internal genital organs, digestive system, and all other respects of the 
visceral organs, the reader is referred to Pl. X., figs. 4-10. 


*) Appellóf (1886, l.c.) mistakenly defines the dumbbell-shaped patch on the head shown in the upper figure 
of d’Orbigny’s Poulpe plate as a strong cirri on an eye, 


Measurements of Some of the Specimens Examined. 


A A 
No. of specimen i ii iii iv v vi vii viii 
Sex 5 5 [o $ 8 9 9 9 
Length, total E her Ve P rat "mS 300 mm. 275mm. 275 mm. 255 mm. 290 nim. 255 mm. 215mm. 220 mm. ' 
Ventral length of mantle... LL s ss 00. e aes S3 43 56 ,, 50 ,, 48 ,, 32 5 44 » 38 ,, 36, 
Eye to posterior end of body... ... o... .. .. "m €o ,, 70 5, 65 ,, 58 ,, 43 » 55 ,, 50 ,, 50 ,, 
Breadth of body... .. .. e... 0. T 52 as 47 » 45 4 42 4, 32 5 43 » 40 5 40 » 
Breadth of head... us us s sss P 30 5» 26 , 26 ,, 26 4, 3I, 25 ,, 24 45 24 5 
L. R. La R. L. R. L. R. L. R. L. R. L. R. L. R. 
Length of first arms... .. s e ase eee "OMNES mm. mm. mm. mm. nmm. mm. mm. mu. mm, mm. mim. mm. nm. mm. mm. mm. 
195 — | 160 160 | 175 175 | 155 160 | 135 135 | I4O .140} — 130 125 
3 T second arms ... EN " (2 E E a - ser 218 ijo 165 195 ioo. 177 = Pane pug: 170. mm feo" ibo "n uu 
i e a a re ESTE Ea X4 ae 
M " fourth arnis T. T " > . = E " E E = pes) 215: 190 195 D UE 205° ¿A EN Do PA 1 min, min, uv mm. A mm, 
2 33 | 172 173 145 155 
Diameter of largest sucker of first arms... ... .. .. ee IO mm. 8 mm. 9 mm. 8 mm. 6mm. 6.1 mm. 6 mm. 6mm. 
5 is y 0% 4, second arms... .. a... 18 ,, 13 » I2 ,, 13» 3 8, IO ,, 8, 8, 
iy T 3 a^ » third arms... ... ... F 3 I8 ,, 14 4, 54, 13, i 3, JO ,, 9 , IO ,, 
na 55 y T » fourth arms... ... E IO ,, 9» 9, 8 mm, 6 ,, 8 ,, 6, 6 ,, 
Radius of umbrella between first arms — .. .. .. .. 2. .. 40 5, 25 ,, 30 , 26 ,, IS ,, 21 ,, 25 » 20 y, 
T y 35 $5 first and second arms... . 45 5 40 ,, 42:55 40 5 25 , 28 ,, 3073s 25 yy 
"T i an y3 second and third arms "I 50 , 45 ys 50 ,, 45 , 4 25 , 34 ^ 30 4, 30 a 
" 3» sa T third and fourth arms EET 50 ,, 45 , 50 » 38 ,, i 23 45 34.51 30 5 30 55 
3 $ ss m fourth arms .. ... ... È 40 5, 33 5» 32 ys 25 » ii 15 s 29 ,, 25° 4) 20 4, 
Length of hectocotylized extremity — .. .. ... .. .. ee 18 ,, 15 , 15 ,, 13 » 12 ,, * 


ve 
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Remarks.—The above description is based on eight male and’ six female specimens collected by 
myself at Etchu Prov. One male from Nagasaki and another from Okayama are also referred to this 
variety but with great doubt, as these show some relationship to the typical variety. Yet still, the 
said Nagasaki specimen shows characteristics of the variety e¢chuanus in having conspicuous warts on 
the surface and a peculiarly enlarged sucker opposite to the umbrella edge on each arm (PI. III, figs. 
19, 20). 

Locality.—Namerikawa, Etchu Prov. (!); Nagasaki (!); Okayama Prefecture (!). 

Type locality —Etchu Prov. AE 

Type.—In Hokkaido Imp. Univ. 


Polypus ovulum Sasaki, 1917. 


(Pl. X, figs. 11-15; textfigs. 20, 21.) 


Octopus areolatus, Hoyle 1886b, p. 86, pl. iii, figs. 6, 7.—Brock 1887, pp. 611, 612.—Ortmann 
1888, p. 662. 

Octopus ocellatus, Appellóf 1886, p. 8, pl. i, figs. 1-3.— Brock 1887, pp. 611, 612.—Ortmann 
1888, p. 662. 

Polypus ocellatus, Hoyle 1904, p. 16. 

Polypus areolatns, Hoyle 1904, p. 16.—Berry 1912b, p. 393 (pars). 

Polypus ovulum, Sasaki 1917, p. 364. 


This species based on two males from Nagasaki, and five females and nine males.from Tokyo 
market. i 

Adult small, nearly 150 mm. in total 
length and 40 mm. in mantle length. 
Dorsal surface of head, body and arms, 
more or less shagreen-like, being thickly 
covered with uniform warts which are 
often here and there more closely set so 
as to form longitudinal ridges. Two 
supraorbital cirri clearly made out, of 
which the anterior is always much the 
smaller (PI. X, fig. 11). 

Body compact, ovoidal, decidedly | 
longer than broad, broadest in the middle, 
as deep as broad, its posterior end rounded 
but sometimes more or less acuminate. 


A > A s Textfig. 21. 
Periphery provided with neither keel nor 
. de Polypus | ovulum. 
special tubercles. Mantle opening wide, Funnel, laid open; Textfig. 22. 
extending nearly two-thirds round the a little enlarged. Polypus ovulum. Portion of 
. > + radula; the median teeth 
body, its angles situated behind and essa Hom leida 


slightly below the eyes. 

Head comparatively wide though narrower than body, a little concave above, faintly marked off 
both anteriorly and posteriorly. Eyes slightly prominent. Umbrella of moderate breadth, extending 
IX up the arms except between dorsal pair where its radius is about half as long as in the 
remaining interbrachial spaces. Funnel organ large, deeply W-shaped, situated in the middle of 
dorsalf unnel wall; all divisions of the fillet equally narrow and long, and half as long as the dorsal 
wall or even a little longer (textfig. 20, 21). 

Arms rather unequal, the formula of length variable, but more often 4737» 2>1. All slender, 
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‘tapering to attenuated extremities, provided on the ventral side with a narrow web connected proximally 
with umbrella. Suckers always, prominently elevated, their margin expanded and not shrivelled; 
biserial except proximal five or six on each arm which are uniserial. Several suckers of lateral 
arms near umbrella edge on each arm, much larger than the remainder but not showing in any rate 
special enlargement as in P. fangsiao. 


Right third arm weakly hectocotylized even at maturity, a little shorter than the left third; its 
terminal organ comprising 1/15 of the entire length, provided with a shallow copulatory groove. Sper- 
matophoric groove of moderate breadth, terminating in a minute, low, bluntly pointed, conical calamus. 
Suckers on normal part number 59~70 pairs. 


Radula as shown in textfigure 21, closely resembling that of P, fangsiao, but the median teeth 
are a little longer and narrower. 


Gill composed of 15-17 leaflets. 


General shape of vas deferens in situ, hemispherical, and cup-like, covering over antero-lateral 
parts of testis; Needham's sac long, encircling the vas deferens and testis meridionally; spermiduct 
moderately long, greatly tortuous (PI. X, figs. 12, 13). Penis conspicuous, slender but bent round 
posteriorly so as to reveal the shape of a slender 6, of which the inner extremity forms a swollen, 
elliptical and well-marked diverticle, and which is connected with Needham’s sac by a rather long 
conjunctive duct. ' 


Spermatophores 49-61 mm. long. Opaque part 23-27 mm. long, containing 230-270 coils of 
sperm cord; the latter does not extend to the extreme aboral end of the etui. Etui of about uniform 
breadth throughout, but a little swollen at the aboral end, a little tapered at the oral end, and some- 
times forming a slight fusiform expansion near the middle of the pellucid part, marked off by two 
feeble constrictions. Moreover, the plainly pellucid part is on the whole slightly narrowed, while the 
spring-bearing part is a little swollen, its greatest diameter of decidedly exceeding that of opaque part 
and representing the thickest part of the etui (Pl. X, fig. 14). —— 


Mature ovary as long as broad (Pl. X, fig. 15). Vagina thin, bent into Z-shape near the middle of 
its course. Oviducal ball hidden among visceral organs, lying on the dorsal side of ovary; its radial 
sets of internal organs number 16; oviducal gland a little larger than receptacular gland, of which the 
posterior half is exposed superficially on the ball. Gland epitheliums of the two above-mentioned 
glands both fairly and equally folded; seminal receptacle opening into receptacular gland. Ovarial 
eggs very small, attaining at most 3 mm. long even when ripe. 


Color of preserved specimens deep drab dorsally, shading off to much paler tint ventrad. On 
the dorsal surface deeply pigmented chromatophores group themselves into a network, each mesh of 
which encircles one of the warts found there. Often a few broad, darker, brocken stripes appear on 
the dorsal surface of head and body. No brick-colored patches appear above either the head or the 
body. A distinct, dark ocellar patch with a shining cobaltic or violet ring invariably present in front 
of and below each eye, the ring small compared with that of P. fangsiao, measuring at most 4 mm. in 
diameter. The patch situated more anteriorly than in the said species, lying nearer to the umbrella 
margin than to the eye. In young individuals, large, dark special chromatophores are found in one 
or two series along the aboral surface of the third and fourth arms. 


` Measurements. A 


No. of specimen 


Sex 3 8 5 8 5 2 2 g 


Length, total dew E a ant drag a nt a Ses 135 mm. 135 mm. 120 mm. 120 mm. 80 mm. 150 mm. 115 mm. 95 mm. 


Ventral length of mantle... Li o... o... e se ee eR Re 34 » 30 5, SEU; 25 ,, 18 ,, 40 ,, 30 5, 25 


Eye to posterior end of body MEE alii ni 42 4, 37 5 38 ,, 39 5 24 » 45 45 39 5, 


$ 23 5 28 ,, 21 ,, 14 n» 28 ,, 20 ,, 


Breadth: of body.z uan 4o e Qu e ce eno ad wee 21 


Breadth of head... sis ase Lee des e eR e ee 15 , I4 , 14, 16 ,, IO ,, 21 ,, 17, 14 


L. R. L. R. L. R. L. R.| L. R. L. R. L. R. L. R. 


Length OF Arst Arms. Taan al he a3» le Xx axe cue Vaud. sab mm. mm, juni mm. mm. mm. mm. mm. mm. nun. mm. mm. mm. mm, mm. mm. 


60 60 62 62 c — 60 60 37 37 73 73 60 60 — 42 


mm. mm. mmn. mm. mm. mm, min, mm. mm. mm. mm. mm. mm, mm. mm, min, 


second arms 79 78 78 80 — — 70 65 42 40 — — 65 60 48 50 


” 


third arms mm. mm. min. mm. mm. mm. mm. nun. min, min, mm, mm. mm. mm. mm, mmn. 
” ” XT 78 63 85 68 Pooh ERA 75 52 es 38 "n "in 85 MIX 55 55 


fourth arms min. mm, mm. nun, min, mm. mm. min, mm. mm. mm. mm. mm, mni, mm. mm. 
» 82 80 |r1oo0 102 70 68 | 80 80 | — 32|— — | — 85 — 60 


Diameter of largest sucker of first Arms... LL. LL. 2. o... nee 2.5 mm. 2 mm. 2.5 mm. 2.2 mm, Imm. 2.5mm. 2mm. — 


js 2 T w » Second arms  .. amo . e ceo 3» 2.8 ,, 353» 3-6 1.8 ,, 3» 2.5 y = 


third arms... o... o... 2 2. nee 3» 2.8 ,, 3-5 5, 3» 1.8 ,, 3.9 2.5 , — 


» ” ” ” » 


” ” ” ” » fourth arms Pm 3» 2.8 » 325 2.5 , LI yy 3» 2.5 ,, E 


Radius of umbrella between first arms... Lu Li e 6 4, 8, 6, 65, 4» = — = 


" first and second arms... .. .. .. 18 ,, 20 ,, I5 ,, 16 ,, 9 


” LED ” 


sa ha me An second and third arms... .. .. 22 y 22-35 16 ,, IS ,, 13 y — — — 


js third and fourth arms 420, veut. uh 22245 21 ,, 16 ,, 18 ,, 13 — — = 


^" 


n n ši $5 fourth arms ,. .. .. 2. 2 exo 20, 16 ,, I5 ,, I5 ,, II 


” 


"spom quasolpy pu cssueduf oy fo opsdoudo) 
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Remarks.—This species is very closely related to Polypus fang-siao var. typicus mihi and P. fang- 
siao var. etchuanus nov. From these, however, it is easily distinguished as the following table shows. 


Polypus fang-siao (d'Orb.) Polypus fang-siao var. y 
var. tybicus mihi etchuanus Polypus ovulum Sasaki 
Total length in adult: ca. 22 cm.; ca. 30 cm.; ca, I5 cm. 
Shape of body: ovoidali ` globular; i ovoidal. 
1 h side of A 
grs s da alae 4 or 5 in number, streaklike ; do.; absent. 


S or 6, of which the dorsal 2 e 
are the largest; 5 or 6, rather uniform; only 2, found above eye. 


Circum-orbital cirri: 


7 mm. in diameter, greenish | 8 mm., greenish or yellow- 


Preorbital ocellar ring : or yellowish ; ish; 


4mm.; purplish to violet. 


m ; 1% nearer to eye than to um- | Z4 nearer to eye than to|nearer to umbrella edge 
Position of the same ring: A y % y g 


brella edge; umbrella edge; than to eye. 
Vt ica eerie elliptical or dumbbell-shaped ; crescentiform ; absent, 
oum deisel Pach elliptical or cordate; Y- or V-shaped; absent. 
Dorsal radius of umbrella; abont 74 Shorter othan otlier do.; about 34 shorter. 


decidedly broader than 


Mature ovary: longitudinal-ovoidal ; long: spheroidal. 
Ripe ovarial eggs: ca. Io mm, long; ca. 13 mm. long; ca. 2 mm. long. 
Internal organs of oviducal i 
ball: REA arranged in 22-27 radial sets; | in 24-27 radial sets in 16 radial sets. 
V-shaped, with diverticle at 
Penis: flask-shaped ; do.; the anterior end of inner 
l ramus, 
Length of spermatophores : | 33-36 mm.; 36-44 mm.; 49-61 mm. 
Length of opaque part of 
spermatophore : 14-16 mm.; 12-16 mm»; 23-27 mm. 
Number of coils of sperm 
cord : i 57-60; 84-125; 230-270. 


Type locality —Tókyo market. 
Type.—In Tokyo Imp. Univ. 


Polypus fasciatus (Hoyle, 1886). 
Japanese name: Hyó-dako. 


(Pl. XI, Figs. 1-3) 


Octopus pictus var. faciata, Hoyle 1886b, p. 94, pl. viii, fig. 3.—Goodrich 1896, p. 19, pl. V, fig. 
82. : 

Polypus pictus var. faciata, Wülker 1910, p. 6. 

Polypus pictus faciatus, Berry 1912b, p. 393. 


One male from Tókyo market and two females from Misaki in hand are referred with but little 
hesitation to the present species. 

Animal of small size even in adult, fleshy and firm. External surface almost smooth except for 
some circum-orbital cirri, of which the one above the eye is the largest. Body much longer than 


Cephalopada of the Japanese and Adjacent Waters. 59 
broad; its contour roughly pentagonal, forming an obtuse and rounded angle on either side and an 
acute one at the posterior end (PI. XI, fig. 16). Mantle opening of moderate breadth, extending half 
round the body. 

Head small, much narrower than body, marked off both before and behind; dorsal surface con- 
cave, owing to the location of prominent eye on either side. 

Arms subequal, the formula of length being about 4>3>2> 1; longest pair a little longer than 
twice the body-length. All slender, uniformly and gradually tapering towards extremities, rounded 
quadrangular in section, devoid of contractile webs on sides. Umbrella badly developed, on an 
average extending I{— up the arms; longest radius existing between second and third arms as 
well as between the third and fourth, while the shortest is between the fourth arms. 

Suckers cylindrical, comparátively short, their aperture bordered with a thick non-shrivelled 
margin. Suckers number about 20 pairs on each arm, first three or four arranged in a single nearly 
straight series, the succeeding seven or eight in a double alternate series, while the remainder form a 
well-defined biserial arrangement. Near the middle of arms both the suckers in each pair are inter- 
vened by a wide space, but they gradually approach each other as they come towards the extremity. 
In respect to their size there is no difference between the different arms, but on each arm they become 
rapidly larger until the eighth or nineth, and then they become gradually smaller towards the extremity. 

Right third arm feebly hectocolylized, slightly shorter than the corresponding arm of the opposite 
side (Pl XI, fig. 2). Terminal organ only one-seventeenth of the entire length of the arm, tapering 
to a sharp point; its oral surface flat and smooth, the copulatory groove being quite rudimentary. 
Spermatophoric groove shallow, terminating in a rudimentary calamus. Suckers on the normal part 
number 24 pairs. 

Penis stretched straight, a little swollen posteriorly.  Vaginae thick, terminating far behind the 
anus, their distance from the latter being about half the gill-length. 

. Branchial leaflets number only about 13 in each gill. — ' 

The ground color of alcoholic specimens is grayish. On the dorsal surface of the body are found 
two longitudinal stripes which are of much darker shade than the general ground color. These stripes 
divide transversely the dorsal surface into three about equal areas and are provided along their median ' 
line with a clear shining streak of greenish or skyblue hue. The streak in each stripe is not continu- 
ous but cut into four or five parts of quite unequal length. On each lateral surface of the body also 
are found four oblique stripes of the nature as those of the dorsal surface, but the streaks of these 
stripes are composed each of one continuous line. 

Arms provided on the outer surface, with about nine, cross, black stripes which have a distinct 
skyblue shining ring in the middle. On each lateral surface, there is found a longitudinal series of 
distinct streaks alternately long and short, the longer invariably existing in the cross stripes. More- 
over, some number of faint dark blotches are rather regularly on the head and on the outer surface of 
the umbrella, each bearing a bluish shining ring in the middle. All the bluish shining streaks and 
rings mentioned above seem to become darker when the animal has been long preserved in alcohol. 

Juvenile form.—A young specimen which measures 40 mm. in length presents some note-worthy 
points of difference from the adult. The surface is by no means smooth but wrinkled, and closely 
warty, and the tubercles around the eyes are a little more conspicuous than in the adult. Besides, 
there are found on the dorsal surface of the body four longitudinal streak-like tubercles in a series 
along the median line, and some of much shorter, rounded tubercles scattered symmetrically on both 
sides of the same line. The dark stripes are much deeper in the color, clearer and broader than in 
mature specimens, and those on the body and head are almost continuous with one another (Pl. XI, 


fig. 3). 
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Measurements of Specimens Examined. 
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No. of specimen i ii iii 
Sex E 3 juv. 
Length, total hs. 126 nun. 95 mm, 40 mm. 
Ventral length of body ... 32 , 26 ,, I3 » 
Breadth of mantle ... 25 y I9 » 55, 
Breadth of head 13, 16 y, IO 4, 
Eye to lateral mantle-margin — Id 4, 7 o» 
Length of first arms i Sener ote, cud La ci 
35 " second arms... 68 ,, — 54 5, 55,, |22 , 22 , 
35 » third arms : 69 ., $244 UM s 535,5 | 245 24 5» 
» » fourth arms ... 75 s 755» | — 60, | 24 45 24 y 
Diameter of largest sucker of first arms... 2.2 mm. 1.6 min. — 
T ” ” n » second arms 2:2 1.8 ,, = 
in " 35 55 third arms... ... +... .. 2-5 LS ,, ` — 
#4 15 $5 T », fourth arms SRI 2.8: 3; 18, — 
Radius of umbrella between first arms IL, IO ,, — 
” T T i first and second arms I2. 4, IO ,, TN 
» » T 5 second and third arms 14 4, 13» =s 
» » » m third and fourth arms 17 s 13:4 = 
e in 35 i fourth arms... 13 , 9 5» — 
Length of hectocotylized part Tux 3» > 


Remarks-—Hoyle mentioned the species for the first time under the name Octopus pictus Brock 
var. fasciata, His statement is by no means so complete as might have been wished, yet the 
illustration accompanied with it well reveals the characteristic patterns on the head, body, and arms. 
Through this illustration I am able to refer with but little hesitation the specimens at my disposal to his 
variety. The only difference in these specimens is to bear in mind the circumorbital cirri which are not 
given in that illustration. Judging from his statement the principal point of distinction, by which he 
was obliged to separate the variety from Brock’s Polypus pictus, seems also to be those characteristic 
patterns. As far as the specimens in hand reveal, besides this characteristic, the elongated pentagonal 
profile of the body, long arms, different formula of their length and circum-orbital cirri described be- 
fore all are also constant discrepancies from Brock’s original description*?, although some of these dis- 
crepancies, which were also occurred in Hoyle’s case, were taken by him to be nothing of so great 
importance but attributed to varying states of contraction. Moreover, the hectocotylization consider- 
ably differs from that species. These discrepancies have convinced me to be separable the variety as 
a distinct species. 

Wiilker points out (l.c.) that a specimen of the present species from Misaki differs from Hoyle’s 


*) Brock 1882, Lc., pp. 693, 604, pl. xxxvii, fig. 3. 
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description in the said patterns. That difference in Wülker's case, I surmise, would be nothing but 
what is due to the different stages of growth as also occurred in the specimens examined by myself. 


Locality.—Port Jackson, Australia (Hoyle, Goodrich); Misaki (Wülker); Sagami Bay (!); Tókyo 
market (!). 


Polypus januarii (Steenstrup, 1885). 
(Pl. IV, fig. 3; Pl. XI, fig. 4; textfigs. 22, 23.) 


Octopus januarii, Steenstrup MS. in Mus. Havn (fide Hoyle).—Hoyle 18852, p. 229.—Hoyle 
1885c, p. 105.—Hoyle 18865, p. 97, pl. vii, figs. 1-4.— Goodrich 1896, p. 19. 


Polypus januarii, Hoyle 1904, p. 18, pl. v, fig. 2.—Berry 1912b, p. 392.-—Sasaki 1920, p. 172. 


Three female specimens caught by the “Albatross” have been placed at my disposal for examination. 

Animal very soft, easily multilated. Skin very thin, loose, easily flayed. Surface perfectly 
smooth all over. Body subglobular, about as broad as long, somewhat flattened dorso-ventrally; 
posterior end rounded; ventral surface nearly flat but a faint longitudinal sulcus being repeated oc- 
currence in the middle; periphery devoid of horizontal ridge on either side. Mantle opening very 
narrow, extending much less than half round the body. 

Head large, as broad as, or even broader than, body, due to the location of enormous eye-balls. 
Neck constriction rather weak. Umbrella equally wide all round except that it is a little narrower 
between the ventral arms. In other interbrachial space it extends *4—74$ up the arms. 

Funnel conical, its distal, freely projecting part very short. Funnel organ, rather conspicuous, 
W-shaped but roughly roundish in contour, as long as broad, situated, nearer to anterior funnel ex- 
tremity than to anus; consisting of very thick fillet of uniform breadth, of which the two inner divisions 
are slightly longer than the outer and set side by side (Pl. XI, fig. 4). 

Arms slender, un- 
equal, the formula of 
length 1>2>3=*4; 
the longest measuring 
about five to six times 
the body-length. All 
squarish in section 
throughout the length, 
furnished with a nar- 
row web on either 
side of the aboral sur- 
face. Suckers com- 
paratively small, their 


Textfig. 24. 


Polypus januarii. Internal 
genital organ of immature 


diameter about one- female; x 4/3. 
third the arm-breadth; Textfig. 23. 
aperture bordered Polypus januarii. Portion of radula;xca. 5o. 


with a soft shrivelled 
margin. First four suckers on each arm, small and arranged in a single zigzag series; the succeeding 
eight in a double alternate series, gradually increasing in size distad. Remaining suckers distinctly 
biserial, becoming quite gradually smaller towards the extremity. None of suckers on lateral arms, 
specially enlarged, notwithstanding the sex. 

Branchial leaflets number 19 or 20 in each gill. 

Radula composed of seven series of teeth as usual. 
Inner lateral teeth by far the shortest and smallest, broadened at base, bearing a. minute blunt cuspus 
on the inner end of the base and a triangular, sharply pointed one on the outer end. Outer lateral 
teeth wide, triangular, 44—24 as long as median teeth. Marginal teeth slender, crescentic, a little 
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longer than outer lateral teeth. Cuspi on sides of median teeth variable, sometimes quite blunt and 
small but more often long and sharp (textfig. 23). 

Ink-bag absent. Anal valves quite rudimentary. 

Vaginae in immature specimens a bit crooked or even straight, terminating far behind the anus 
(PI. XI, fig. 4; textfig. 24). : 

The color of preserved specimens is variable, sometimes purplish pink throughout but more often 
of much darker shade, deepening into black on the aboral surface of arms. Suckers usually deep 
chestnut brown. 


- Measurements of Specimens Examined, 


No. of specimen i ii iii 
Length; total’ 5$. du due dug gu] CI “Gee wee! Se — 320 mm. 245 mm. 
Ventral length of mantle |... us us ss see. 55 mm. 50 , 39 » 
Eye to posterior end of body aao o... ee 2 2 0 e — 67, 52 n 
Breadth of body... o... o. 00 eee e sn) 48 5, 4l 5 
Breadth of head o... ass LL avr ss s sse — 47 s 45 ^ 
Eye to umbrella margin between lateral arms... ... ... — 63 5, 60 4, 


Left Right | Left Right | Left Right 
Length of first arms ¿PPP LLLI ooe ane LLL 3COmm.  30O0mm.| 250mm. 250min.| 175mm, 160mm. 


T , Second arms... ... Lee ee 2. 0. e e e | 300 ,  328,, | 240 ,, 230,, | 155 ,, 140 ,, 


i oy) third: arms-g. su uie dies qe senos qur xn 20042285; | VIG. 21045 


154 , 
T » fourth arms... o... us eee se sss ss | 265 5, 265 „ | 205 4, 205 gy 
Diameter of largest sucker of first arms... . .. ... .. — 4 mm. 
» T » $3 » Second arms .. o... e. .. — - 4 n 
T a n s 0» third arms... 2.0 — 4 » 
" T » = » fourth arms... .. .. .. — 4» 

Radius of umbrella between first arms... .. .. .. .. 73 mm. S5 » » 
si T 35 n first and second arms m NEC 78mm. 78mm. | 55mm. 55mm. | 34 mm. ‘34 mm. 
T. ES da i second and third arms ... ... 76 4, 73° 98 | 62 oss 69 , | 30 7 47 4; 
35 ay l 45 third and fourth arms... .. | 80 ,, 75 595 | 55 9 50 n |32 n 32 4 
to ” ^" 3 fourth arms... ... A P E 70 mm. 45 mm. 23 mm. 


Remarks.—Even though all the specimens examined were fairly large as shown in the above table 
of dimension, they were not yet sexually mature. They were all female so that no male genital organs 
could not be observed. According to Hoyle (1886a, 1. c.) the right third arm is well hecto- 
cotylized. The terminal organ is broad, and tapers rapidly to an acute point, often provided with 
several transverse ridges in the copulatory groove which is illustrated as to be very distinct and broad. 
The radula of the specimens at my disposal differs from Hoyle’s illustration (1904, 1. c., pl. v, fig. 2) in 
having much broader inner lateral teeth and a short blunt cuspus at the inner end of their broad base 
in addition to the sharp ordinary cuspus on the outer end. 


Locality.—Fast of Japan (Hoyle); Alleutian Is. (Albatross!) ; off Kii Prov. (Albatross!); Hyuga- 
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nada (Albatross!). Rio Janeiro (Steenstrup); Brazil (Hoyle); Bay of Bengal (Goodrich); Andaman 
Sea (Goodrich); off Cocos Is. (Hoyle). i 

Bathymetrical distribution —350 fms. (Hoyle); 1875 fms. (Hoyle); 193 fms. (Goodrich); 271 
fms. (Goodrich); 770 fms. (Hoyle); 600 fms. (Albatross!) ; 584 fms. (Albatross!); 437 fms. (Albatross!). 


Polypus hokkaidensis Berry, 1921. 
(PI. IV, figs. 4,5; PI. XI, fig. 5; textfigs. 24-26.) 


Polypus glaber, Sasaki 1920, p. 172 (not of Rüppell's). 
Polypus hokkaidensis, Berry 1921, p. 352. 


This species was first announced by myself as a new species under the name of Polypus glaber. 
This name, being preoccupied, has been altered by Berry into P. Aokkaidensts. The original specimens 
which were caught by the “ Albatross” in Japan at three different localities, were not so fully mature 
as to produce spermatophores or eggs, yet sufficient to be distinguished from any of species hitherto 
known. 

Texture loose, soft, more or less choroidal. Surface quite smooth throughout, ordinarily polished 
even around the eyes. Body slightly broader than long, expanded posteríad rather truncated behind; 
back moderately arched; belly much less so, provided with a shallow, median groove; periphery fur- 
nished with a distinct horizontal ridge around, which is strongest on both sides (Pl. IV, fig. 4). 
Mantle-opening narrow, extending decidedly less than half the circumference of body. 


Textfig. 26. Textfig. 25. Textfig. 24. 
Polypus hokkaidensis. Portion Polypus hokkaidensis. Internal gen- Polypus hokkaidensis. Mantle of 
of digestive organ; x 34. ital organ of male sex; x */,. male sex, laid open; x 24. 


A. Ventral view. B. Dorsal 
view; the testis is omitted. 


Head broad, only slightly narrower than body, marked off by a quite weak constriction behind. 
Eyes slightly prominent. Funnel slender, extending a little more than half way to umbrella margin, 
its basal part almost incorporated with head so that no distinct outline of it is visible from outside. 
Funnel organ small, longer than broad, shorter than one-third the distance from anus to distal funnel 
extremity, situated nearer to the former than to the latter; W-shaped, its inner divisions about twice 
as long as the outer, markedly diverging posteriad (textfig. 24). Umbrella rather narrow, of equal 
breadth all round, extending %—1!4 up the arms. 

Arms subequal, the formula of length being 1 7 27» 3—4; longest pair three or four times as long 
as body. All squarish in section, tapering to attenuated extremities. Suckers small, arranged in 
two series, those in each pair so far separated from one another as their own breadth except at the 
base of arms, where three or four suckers are somewhat closely set in a zigzag row. They increase 
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in size conspicuously to about the ninth and then decrease very gradually toward the extremity (PI. 
IV. fig. 5). The margins of suckers are shrivelled and folded inwards in preserved specimens so that 


their apertures are rendered into a squarish or pentagonal outline. . 


Right third arm in male hectocotilized as usual, a little shorter than the left third. Terminal 
organ very small, measuring only about one-twentieth the entire length of the arm, subfusiform, its 
proximal half being nearly cylindrical and then somewhat rapidly tapering to a blunt extremity; oral 
surface provided with a narrow but deep, well defined, copulatory groove and about 22 distinct trans- 
verse streaks (Pl. XI, fig. 5). Spermatophoric groove distinct, but narrow, terminating in a minute 


conoidal calamus. 
Radula not examined. 


Suckers on the normal part number 52 pairs. 


Penis in a male 215 mm. long, measures 12 mm. in length but bent in situ almost into the shape 
of a 2-shape, both extremities tapered but pointed bluntly, its expanded middle part connected with 
L-shaped Needham’s sac by a conjunctive duct (textfig. 25). 


Vagina and oviduct s.s. both thin and nearly straight, the former terminating far behind the anus. 


Gill composed of 23 or 24 leaflets. 
ventrally and slightly involute. 


No ink-gland present. 


Caecum of stomach roundish, but a little flattened dorso- 


Nor anal valve perceptible. Liver roundish, 


slightly longer than broad (textfig. 26). Posterior salivary ducts united together much more post- 
eriorly than head cartilage. - 


Sex 
Length, total 


Ventral length of mantle 


Eye to umbrella edge 


Measurement of Specimens Examined. 


No. of specimen 


Eye to posterior end of body 
Breadth of body 
Breadth of head 


” 


n 


of 


Length of first arms 


of hectocotylized part 


umbrella between first arms 


first and second arms 
second and third arms 


third and fourth arms 


fourth arms... 


of largest sucker of first arms ... 


third arms. - 


fourth arms 


ii 
9 
185 mm. 


39 » 


iii 
e 


162 mm. 


35 » 


mm. mm. 
170 162 


140 ,, 153 ” 


"LO ORO 


160 ,, 160 ,, 


140 ,, 128 ,, 


45 » 
40 » 
40 » 


40 4, 


L. R. 


mm. mm. 
126 127 


115 , 115 11 


119 ,, I14,, 


109 ,, 109,, 


44 » 
42 ” 
40.6 ,, 


40 » 


L. R. 


mm, mm, 
108 107 


104 35 99», 


945 97: 


96 ,, 955, 


26 nm. 


26 ,, 


32 ” 


L. R. 
mm. mm. 

108 110 
92 LEI 100 19 


93 , 96 tei 
98 ” 98,, 


235 
23, 


Remarks.—The present species is related to Polypus ji januarii (Str.), but differs from it in’ having 
(1) a somewhat firmer consistency, (2) a horizontal ridge around the periphery of the Reda ( 3) shorter 
and subequal arms, and (4) a quite different structure of the funnel organ. 
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Locality.—Off Hidaka Prov. Hokkaido, 303 fms., 359 fms. se off Kinka San, 266 fms. 
(Albatross!); Suruga Bay, 503 fms. (Albatross!). 

Type locality.—Off Hidaka Prov., Hokkaido. ` 

Type.—In U. S. Nat. Mus. 


Polypus ochotensis Sasaki, 1920. 
. (PI. IV, figs. 6, 7; textfig. 27.) 


Polypus ochotensis, Sasaki 1920. p. 174. 


The type specimen of this species is an almost sexually mature female Susi by the “ Albatross” 
near Cape Patience, Okhosk Sea. 

Superficial texture loose, soft, and flabby. Surface (Pl. IV. fig. 6) quite smooth throughout, 
except being finely wrinkled especially at nape, and also three obscure supraorbitalcirri are developed, 
of which the middle is the largest, flattened laterally and squarish in outline. 

Body globose, as long as wide, broadest in the middle, moderately arched above, also convex 
beneath, furnished with a distinct horizontal age around the Pen ` Mantle- opening of moderate 
width, extending half round the body. 

Head large, only slightly narrower than body, marked off by a weak constriction either in 1 front 
or behind; its dorsal surface nearly flat. Eyes but little prominent. Umbrella well developed, ex- 
tending %4—14 up the'arms and then continued on as a narrow contractile membrane along the 
ventral side to the extremity; radii rather unequal, the shortest being between ventral arms. 

Funnel rather short, extending less than half way to umbrella edge, incorporated with head ex- 
cept a short conical extremity. Funnel organ as wide as long, and two-fifths as long as the distance 
from anus to distal funnel extremity situated nearer to the former than to the latter, consisting of W- 
shaped thick fillet, of which the inner divisions are slightly greater than, twice "de outer in length 
(textfig. 27). 

. Arms nearly uniform in length, a little: longer than thrice 
the length of mantle. "When preserved in liquids they are apt 
to be heavily coiled and folded upon themselves, owing to the 
contraction of the webs on sides (PI. IV, fig. 7). Suckers rather 
small, arranged in two well-defined series except first three or - 
four which are in a zigzag series. Margins of suckers in preser- 
ved specimens shrivelled and folded inwards so as to render their 
apertures triangular or quadrangular in outline. None of suckers 
on any arm specially enlarged but three or four pairs rear the 
umbrella edge are somewhat larger than the others. Up to these 

RT. pairs the suckers increase rather rapidly in size, but beyond 
Textfig. 27. these they decrease gradually toward the extremity. 


Polypus ochotensis, Mantle and Gill composed of 19 leaflets. Ink-gland present. Radula 
funnel, laid open; x 24. : 


not examined. 
Ovary much expanded sideways its eggs about 9 mm. long, numbering 33. Oviducts s.s. deviates 
to the right side from its usual position. Vaginae very thick, short, terminating far behind the anus. 


Measurements. 


put fob ade de ok. de siio dits use “eke dido ale aah, od 190 mm. 
Ventral length of mantle... +... aee ee s ..o.o tee wee s e 39, 
_ Eye to posterior end af Body Wis) ca n Thee. Vive CK. face ea? chius sexe" AA og; 
Breadth of mantle asi oae Top dee o Rar RR ade, EE. Veo dei. 4O gy 
` Breadth of head. da das? eek aioe Add ani Qeon CRGA ue KEL Ga 33 un 
. Eye to umbrella edge ^... nve ee 0... po. nee 00. om... 46, 
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Left Right 
Length of first arms... ses see eee + T30 mm. 130 mm. 
» , SECON arms ... s.s see e e nee e 130 y, 130 , 
>” „ third arms — .. e. e ere eee n eee ee 130g, 123 » 
3 „ fourth arms ... .. . +... e 128 ,, 128 ,, 
Diameter of largest sucker of first arms... se ee s s ss e 3.8 mm. 
» » 0» »  »Secondarms .. see e s e e $8 , 
T 2 jj " »,thirdarms |... aia 0. e e e $8 , 
» "X »  »fourth arms +... .. . e 5e e $48 , 
Radius of umbrella between first arms +... +... eee s ... e JO y 
vo» » »  firstand second arms... see eee wee 40 y 
» n 5 » second and third arms ... ... «es +... 40 , 
» n 5 » third and fourth arms... +... eee eee 37 yy 
Radius of umbrella between fourth arms sss ses eee +. e e 30), 


Remarks.—A young male caught by the “ Albatross” in Taraika Bay, Sakhalin, is referred with 
some hesitation to this species. Disagreeing with the female on which the above description is based, 
the said male has about 15 faint scattered warts on the dorsal surfaces of head and body, and the 
posteriormost of the three supra-orbital cirri is the largest, the body is widest posteriad, and each gill 
consists of 18 leaflets. The right third arm is not yet much affected by hectocotylization. It is a 
little shorter than the left third arm, the terminal organ measuring '/s of the entire length. Neither 
copulatory groove nor calamus is yet distinct. The suckers on the normal part number 42 pairs. 
The penis is only 5 mm. long and spindle-shaped, the swollen middle part being connected with 
Needham's sac which is slender and bent into an L-shape. The principal measurements are as follows: 
total length, ca. 95 mm. ; Ventral length of mantle, 19 mm.; eye to posterior end of body, 22 mm.; 
breadth of body, 23 mm.; breadth of head, 22 mm.; length of first arm, 65 mm.; second arm, 65 mm.; 
right third arm, 53 mm.; left third arm, 6.2 mm.; fourth arm, 64 mm.; diameter of largest sucker, 
about 2.4 mm. in every arm. 

The present species resembles Polypus hokkaidensis Berry, but differs from it principally in having 
(1) three supraorbital cirri, (2) shorter and uniform arms, (3) fewer suckers on the hectocotylized 


arm, (4) fewer leaflets of gills, and (5) lighter coloration of the body. Besides, the present species has 
. the ink-gland that is devoided of in that species. 


Locality.—Near Cape Patience, Okhotsk Sea, 75 fms. (Albatross!); Taraika Bay, Sakhalin, 119 
fms. (Albatross!). i 


Type locality. —Near Cape Patience, Okhotsk Sea. 
Type.—In U.S. Nat. Mus. 


Polypus tsugarensis Sasaki, 1920. 
(PI. IV, figs 8, 9; Pl. XI, figs. 6, 7; textfig. 28.) 
` Polypus tsugarensis, Sasaki 1920, p. 175, pl. xxiii, fig. 4. 


This species is based on a sexually mature male caught by the “Albatross” in the Tsugaru 
Straights. 


DI rr e 


Animal fleshy, very firm. Surface (Pl. IV, figs. 8, 9) smooth everywhere except for a number 
of faint warts irregularly distributed above and behind the eyes as well as for a laterally flattened cirrus 
above each eye. l 

Body compact, broader than long, expanded-and truncated posteriorly, furnished with a conspi- 
cuous horizontal ridge around the periphery. Belly nearly flat, save for-a deep longitudinal groove 
in the middle. Mantle-opening of moderate width, extending half round the body. 

Head a little narrower than body, flat above; marked off by a weak constriction either in front or 
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behind. Eyes slightly prominent. Umbrella well-developed especially between first and second 
arms as well as between lateral arms, its least development being-between ventral arms. On an 
average it extends about a quarter-up-the arms -and -then continues itself on as a somewhat broad 
contractile web along the ventral side of arms nearly to the extreme tip. 

Funnel rather long, extending more than halfway to the umbrella edge. Funnel organ conspi- 
cuous, slightly broader than long; about half as long the distance between anus and distal funnel ex- 

- tremity, situated much nearer to the former than to the latter; trilobate, the lobes all triangular, 
diverging, and sharply pointed distally (Pl. XI, fig. 6). The median of the three lobes decidedly 
longer than the remaining two, and their combined base furnished with a small triangular indentation 
in the middle of the posterior margin. - : i 

Arms nearly equal, about four times as-long -as body, tapering more gradually at the distal part 
than at the proximal. Suckers arranged in two: well-defined rows except at the base of arms, where 
they are set somewhat sparsely in two alternating rows. Suckers are markedly unequal especially 
on the dorsal arms. On these arms they increase rapidly in size to the eighth pair, these and the next 
pair being characteristically enlarged, and then they decrease in size at first very rapidly but quite 
gradually soon afterward, continuing in this condition to the extremity. Thus characterized as in the 
first arms also are the suckers on the remaining arms, but less conspicuously and are by far the least 
in the ventral arms. 

Right third arm hectocotylized, be- 
ing */, as long as the left third. Terminal 
organ conical, comprizing about !/i the 
entire length of the arm, provided with 
well-defined, transversely striated, copu- 
latory groove (PI. XI, fig. 7). An ample 
and deep spermatophoric canal terminates 
in a-minute, conical calamus. Suckers 
on the normal part number 42 pairs. 

: Penis slender, 11 mm. long, bent 
crescentwise, of - subequal thickness: 
throughout. Needham's sac slender, bent 


into an L-shape, of which the horizontal Polypus tsugarensis. A. Outer aspect of internal 
. genital organs of mature maleix?*/,. B. Inner as- 


pect of same; the testis is taken off; x*/¿. 


Textfig. 28, 


part is about twice as long as the vertical 
part. Penis connected with the con- 
junctive duct of the sac in advance of the middle (textfig. 28). Spermatophoric gland coils in 
accompany with its accessory gland. Spermiduct thick, of rather short course, tortuous. Sper- 
matophores 52 mm. long. 

Gill composed of 19 leaflets. Caecum of stomach reniform. Ink-duct not deeply embedded in 
liver, the whole extent of its course being nearly traceable outside the liver, 


Color in alcohol uniformly reddish brown. Three obscure transverse stripes of a deeper shade 
found at the frontal region of head. 


] . Measurements. 
Length, total ... ... ses a EC S. dm De age “tar tite cud 145 mm. 
Ventral length of mantle e ade Gee ce ARS one abes ave iR BÉ gy 
Eye to posterior end of body... ses ... 4. eee sl s tee s 36, 
Breadtl;iofbody- sis daar uio. wel ves Ges eA YR Cen d 38 , 
Breadth of head se dee dia Ak wi Ged Gee ue uxo nex JO y 
, Eye tọ umbrella edge duc adi tee Saute ava “avs dees HERD whe 32 y 
l l Left Right 
Length of first arms... ... o. eee aes eee ee s eee TOO mm. | 100 mm. 
y ¿SECO ALAS vee ox wee eat OVAL Abe Jess, dar Se DOO yy IOO ,, 
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Length of third arms sse sess e. un n 


Bom „fourth arms ... ... ... 
' Length of hectocotylized part... ... ... ... ... 


Radius of umbrella between first arms ... ... ... 


first and second arms 
second and third arms 

third and fourth arms 
» » » » 
Diameter of largest sucker of first arms... ... ... 
2 i »  » Second arms ... ... 


» third arms... ... 
»fourth arms ... ... 


» » ” » 


fourth arms beh ao 


98 mm. 


98 


” 


85 mm. * 


98 , 


7.5 mm. 


23 
27 
27 
24 
18 
5.7 
5.5 
4-5 
3-5 


» 


3» 


” 


3. » ” LE 


Remar£s.— This species is somewhat related to P. eioderm Berry, but differs from it principally in 


having uniform arms, and markedly unequal suckers. 
Type locality —Off Fukuyama, Tsugaru Straight, 


Type.—1n U. S. Nat. Mus. 


Folypus abruptus, Sasaki 1920, p. 173. 


195 fms. (Albatross!). 


Polypus abruptus Sasaki, 1920. 
: (PI. VI, fig. 1; textfigs. 29-31). 


This species is based on a mature male and immature female caught by the “ Albatross.” 


Superficial texture rather firm. Skin smooth, devoid of warts and circum-orbital cirri. 


Body as 


long as, or longer than, broad; its periphery without either distinct horizontal ridge or streak-like 


tubercles; belly with very faint longitudinal grooye in the middle. 


breadth, extending just half round the body. 


Polypus abruptus. 
open; 2/3.- 


Textfig. 29. 


Mantle and funrel, laid 


Mantle-opening of moderate 


Head a little narrower than body, and marked 
off from it by a weak constriction. Eyes slightly 
prominent. Umbrella broad, equally developed all 
round, extending about a quarter up the arms to 
the fourteenth or fifteenth pair of suckers, then con- 
tinued on as a rather broad contractile membrane 
along the ventral side of arms up to the extremity- 
Funnel organ conspicuous, a little longer than 
broad, about half as long as the distance from anus 
to distal funnel end, situated equidistance from both 
these points, W-shaped; the fillet broad, all its 


divisions arranged: close to one another, the outer 


divisions half as-long as the inner (textfig. 30). 
Arms subequal, the formula of length being 
1 223-4; first pair about four times as long as 
the head and body taken together. All taper 
gradually and uniformly towards extremities. 
Suckers number 85-92 pairs in each arm, closely 
set in two well defined series except several at base, 


which are sparsely in one zigzag or two alternate 


series. They are very unequal in size, and com- 


mencing with a minute sucker at base, become abruptly larger? to the fourteenth or. fifteenth pair. 


*) Hence. the specific name.. 
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The fifteenth to the seventeenth pair which are opposite to the umbrella edge, are greatly enlarged, 
succeeded by several pairs also abruptly diminishing in size distad; beyond these the suckers become 
smaller very gradually and uniformly towards the extremity (PI. VI, fig. 1). os 
Right third arm well 
hectocotylized, decided- 
ly shorter than the left 
third; its terminal organ 
occupying about 1/3 of 
the entire length, taper- 
ing gradually towards 
the extremity, furnished 
with a. deep, well-de- 
- fined, copulatory groove 
(textfig. 30). Non- 
hectocotylized part pro- 
vided with 57 pairs of 
suckers and also a deep 


Textfig. 30. extfig. 31. : spermatophoric groove 
Polypus abruptus. Polypus abruptus. Dorsal and ventral views of  . terminating in a conical 
Hectocotylus; x 5/5. internal genital organs of male sex;x/24. calamus 


Gill composed of 21-23 branchial leaflets. Anal valves rudimentary. 
Radula not examined. 
. . Penis fusiform, 25 mm. long, 5 mm. thick, connected with the conjunctive duct of Needham’s sac 
at the part one-third from the distal end (textfig. 31). Needham’s sac bent into L-shape. Sper- 
matophoric gland coils together with its accessory gland.  Spermatophores about 90 mm. long. 


Ovary roundish, contaning only about 80 eggs which are about 12 mm. in length. Vaginae 
thick, short, a bit crooked, their extremities distant from anus about as far as the gill-length. 


Measurements of Male Examined. 


Length, total ... ... see see 0. tee e e e S e 520 mm. 
Ventral length of mantle Poser sean’ Uude easy oral Gave Rp. panels, eee? ODO On 
Eye to posterior end of body... ... ... ... .. 4. 6 6e. 98 , 
Breadth of body s.. ses s nes ne ena n tee ee S 08, 


‘Length of first arms ses ses nee sl e nee n s MM. 410 mm. 
yy Second arms o... cee s ono e e s 380 ) 380 ,, 
m » £hirdarms «e ue ke Lando ao om às eee Lato ovn 300” 3) 300 ., 


» fourth arms ... see ese ere woe era wes oce 3980 s 370 » 
Radius of umbrella between first arms... +... +... ... ... ... Ca. IOO mm. 
» 5 » » first and second arms... ... ... Ca. IOO , 


second and third arms +... ... ... ca.IOO ,, 
third and fourth arms... +... ... ca. IOO ,, 
"Gra Sa 14) - fourth arms... «s. eee ..o Ca. 90 o 
Diameter of largest sucker of first arms + ses ses sas ss s I » 
T ji » a , Second arms +... as ss 2. setas I4 o» 
5 he ii y o» thirdsarms:) ae eee sees oie eee, IOS yy 


» fourth arms sss, see are e eso. IIo» 


9 e» n» s. 


Length ofhectocotylus +... s.e eco... mee mee n 0S 2B n 


^ Remarks.—This species is related to P. tsugarensis Sasaki but differs from it chiefly in having a 
funnel organ of different shape, numerous suckers on the hectocótylized armi, and much greater 
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dimensions. It also stands close to P. longispadiccus Sasaki but i$ distinguished from it at least by 
the smooth skin, fusiform penis, L-shaped Needham's sac, and much greater dimensions. 


Type locality.—Off Kii Prov., 587 fms. (Albatross!). 
Type.—In U. S. Nat Mus. 


Polypus fujitai sp.. nov. 


(Pl. V, fig. 1; Pl. XI, fig. 8; textfigs. 32, 33.) 


Skin somewhat loose. Surface quite smooth, and nearly polished except for transverse wrinkles 
at nape (PI. V, fig. 1). Body globose, as broad as long, broadest in the middle, quite rounded behind, 
furnished with a faint horizontal ridge around the periphery. Belly less convex than the back, with- 
out longitudinal groove. Mantle-opening somewhat narrow, extending less than half round the 
body. 

Head large though narrower than body, roughly cylindrical, no distinct constriction present 
either in front or behind. Eyes not prominet. Funnel slender, extending a little more than half way 
to umbrella edge, its posterior half incorporated with head. Funnel organ could not be examined, 
due to its imperfect preservation. Umbrella of moderate breadth, almost uniformly developed all 
around, extendihg to the eighth or ninth pair of suckers, its margin continued along the ventral side 
ofarms up to the extremity as a broad contractile membrane which is best developed on the first arms. 

. Arms long, subequal, the 
formula of length being 1727 
374; the longest about five 
times the mantle-length. ‘All 
slender, tapering gradually to 
fine extremities, coiled and fold- 
ed upon themselves in preserved 
state, due to the contraction of 
the extensive contractile webs 
on sides. Suckers small, about 
170 in number on each arm, dis- 
-tinctly biserial nearly through- 
out, more closely crowded at 

---the distal part than at the pro- 
ximal. Hectocotylus not ex- 

‘amined, the specimen observed 


ext. 33. 


Textfig. 32. l SS Polypus fujltae. Radula: x 40. i ‘ 
Polypus fujitae. Digestive wad ZEE D e RE : T x being female. 
organs; x 4/4. "Fas a iew ayas era uso A conspicuous olfactory pit 


present in each corner of the 

mantle-opening (Pl. XI, fig. 8). Depressor infundibuli slender. Branchial leaflets number 23 in each 
gill. Kidney on each side composed of about 40 glandular lobes tightly pressed together in a layer. 

Caecum of stomach rounded, a little involute (textfig. 32). Ink-bag small, its larger half imbed- 
ded in liver. Proximal part of ink-duct also sunk deep in liver. Ducts of posterior salivary gland 
united together above pedal ganglion. . 

Vaginae gently and evenly curved, their distal extremity considerably distant from anus. 

Radula composed of seven series of teeth which are well characterized by their being all unicuspid 
(see textfig. 33). “a B a c X 

Color in formalin brownish pink, a little ligher on the ventral surface than on the dorsal surface 
which is marbled with a deeper tint of the same color. 
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Measurements. 


Length, total ssi- siso was emo e 0 e e. aie 0e 0o 240 mm. 
Ventral length of mantle TECUM a I Sea de ede 36 
Eye to posterior end of body... ... .. ... eso e eno 6. 44 
Breadth of body s.e. sas mae s ss e... ne Se Bg, 
Breadth of head 4 4004 wx 9 ee ed Rex rs we eae 128 4; 


jr 


Eye to umbrella edge sie 0:43 ui 
Left Right 

Length of first arms ses see ooo ooo e 190 MM. 190 mm. 

s , Second arms +... sre men bar wee 0... en... se 180 ,, 170 , 

" , third'arms.' sav. Ree db dx Sie cuu oc ae Maw Gee DOR. 3j 160 ,, 

5 »fourth arms ... ... 2e. e. s 06 1604 160 ,, 
Radius of umbrella between first arms... ... +... ..o eee s. 6. 35 mm. 

» o» 7 ” first and Second arms see ..oo wee s 35 

vos» » » second and third arms... ses e 35 gy 

» o » a» » third and fourth arms «ww ... s.c. 34 y 

» n» D» » fourth arms ness ee emo mr n 33 
Diameter of largest sucker of first arms wake rie. ux Tee Thad irri 4 4 

” » » » 0) Second arms .. .. tee e e 4 y 

» TET jp. aycthivdvarms: ce ee, ue ade de ce BB 55 

» 5» » » yy fourth arms .. dee e 6 e ce 3$5 05 


Remarks.—This species is based upon a single female collected by myself at Namerikawa, Etchu 
Prov. The specimen is not yet fully sexually mature but shows many peculiar characteristics so that 
I am not able to refer it to any of species hitherto known. It is named in honour of Prof. T. Fujita, 
to whom I wish to express my sincere gratitude for many acts of courtesy. 

Type locality —Etchu Prov. 

Type.—In Hokkaido Imp. Univ. 


Polypus madokai Berry, 1921. 
(Pl. V, figs. 2, 3; Pl. XI, fig. 9; textfig. 34.) 


Polypus pustulosus, Sasaki 1920, p. 176 (not of Peron's) 
Polypus madokai, Berry 1921, p. 353. 


This species is based on a single female caught by the “Albatross” in the Sagami Sea. Con- 
sistency flabby, rather choroidal, very loose, soft. Dorsal surface somewhat sparsely and uniformly 
beset with minute pimple-like warts (Pl. V, fig. 2), and in addition to these there are found 20 or 
more, rather large, rounded regularly distributed tubercles, of which the four at the middle part of the 
back of the body are arranged in such a manner as to mark the four corners of a rhombus (textfig. 34). 
Above each eye are found two cirri, of which the posterior is the larger, laterally flattened, and nearly 
squarish in outline. 

Body as wide as long, a little depressed dorso-ventrally, with neither horizontal ridge around the 
periphery; nor longitudinal groove on the belly. Mantle-opening narrow, extending less than half 
round the body. 

Head broad, only a little narrower than body, slightly concave above, weakly marked off from 
body. Eyes faintly prominent. Umbrella of moderate breadth, on an average extending a quarter 
up the arms. Funnel conical, extending a little more than half way to umbrella edge. Funnel organ 
'conspicuous, about as broad as long, and longer than half the distance between anus to distal funnel 
extremity, situated equi-distance from both of these, roughly W-shaped. Anterior lobes of the organ 
all rounded at end, the middle one broader than twice the lateral, and also dicidedly longer then them; 
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posterior lobes sharply pointed, separated by a equilateraterally triangular indentation (PI. XI, fig. 9). 

Arms unequal, the formula of length being 1>2>3>4; the 
longest about thrice as long as the head and body taken together. 
All thick, robust, tapering more gradurlly at the proximal part than 
at the distal, provided with a broad, thick contractile continuation of 
umbrella margin on the ventral side (PI. V, fig. 3). 

Suckers relatively large, their margins in alcohol being shrivelled 
and folded inwards so as to render their apertures variously angled; 
distinctly biserial except several next to the mouth, these being 
sparsely in two alternate rows. Largest suckers on each arm, situated 
distally beyond the'umbrella edge, none of them specially enlarged 
even in lateral arms. 

No hectocotylus observed, the specimen examined being a 
female. 

Ink-bag large, pyriform, largely embedded in liver as usual. 
part of ink-duct also sunk deep in it. Anal valves rather 
large. Caecum of stomach large, hemispherical, slightly involute. 

Vaginae nearly straight, slender, their distal enes distant as far as 
the gill-length. 

Gill composed of 21 leaflets. 

Color in formalin uniformly drab but a little lighter beneath. 


Textfig. 34. 
Polypus madokai Dorsal 
view; xca. 3%. 


Measurements. 


Length, total ... se cee cee nee 170 ano nee nee e wee 380 mm. 
Ventral length of mantle sec (lena t Gur chee cade) Gear veis, det Meter - 3 
Eye to posterior end of body... ... ses eee eee e 0 e SO 
Breadth of body> sis cas dii ti ete, LE uem. iere de m ames ane 64 
Breadth of head +... aieo nee s eno on... re S 60 


Eye to umbrella edge |... ses 4 ooo... o. . IOO ,, 
Left Right 
Length of first arms cee eno ene e ee nee e c 275 mm. -275 mm. 
p^ p Second arms +... . see ose wos wss wre ona oes 252 y 250 » 


5 sy third arms — . aes 6 0... 040] tee t o 244 43 240 ,, 
5; yy Fourth arms .. cere . 6 e 0s en. Sres e. 236 
Radius of umbrella between first arms +... se. eee ss s s 67 mm. 


ye cux. Hone » ^ firstt and second arms ©"... we eee 70 5, 

» » si » second and third arms... ... ... « 68 ,, 

» ^o» » » third and fourth arms +... ... +... 67, 
yo » - » fourth arms  .. ... .. e. 6 £e BO , 
Diameter of largest sucker of first arms sav. eo aieo lepus cale Ses SD sy; 
» » » $e s BRCONG SPINE sse nuo are uen aae HHS FO y 

» voo» »  » third arms «ee .. 6 6 6 740 y 

Se Uc aa a ap tourt harme xe. a vio uk apo dnd. FO ay 


Remarks.—The specimen referred to is not yet sexually mature, although it attains already fairly 
large size as shown in the above table. This species stands in the nearest relationship to P. défleini 
Wülker and also P, hokkaidensis Berry. But from the former it is distinguished (1) by its softer con- 
sistency, (2) by the broader head, (3) by the arms of unequal length and (4) by the quite different 
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ornamentation of the surface. From P. hokkaidensis it differs in having (1) much larger dimentions, 
(2) different surface ornamentation, (3) more numerous branchial leaflets of gills, and (4) different 
structure of the funnel.organ. 

Type locality.—Sagami Sea, 70 fms. (Albatross!). 

Type.—In U. S. Nat. Mus. 


Polypus dófleini Wülker, 1910. 
Japanese name: Mizudako (Hokkaido; Mutzu Prov.); Madako (Hokkaido). 
(PL II, PI. XI, figs. 10, 11; textfig. 35.) 


Octopus punctatus, Gabb 1862, p. 170 (not O. punctatus Blainville 1826, p. 195).—Dall W.E. 
1866, p. 243, fig. 27;—Dall W.E. 1884, p. 341.—Tryon 1879, pp. 45, 86, 117, pl. xix, fig. 
3; pl. xxxiv, fig. 43.— Verrill 1882, p. 282; 1883a, p. 117, pl. iv; pl. v, fig. 2.—Orcutt 1885, 
p. 535.—? Hoyle 1886b, p. 100, pl. v.— Williamson 1892, p. 217.— Taylor 1895, p. 98.— 
Joubin 1897a, pp. 110-113, pl. ix.—Joubin 1897b, p. 98.—Jenkins & Carlson 1903, p. 262. 
— Baily 1907, p. 93. 

Lolypus punctatus, Hoyle 1909, p. 260.—Wülker 1910, p. 7. 

? Octopus hongkongensis, Hoyle 18854, p. 224; 1885c, p. 99. 

Polypus hongkongensis, Berry 1911a, p. 302; 1912a, p. 280, pl. xxxv, fig. 3; pl. xxxvi, 
fig. 1; pl. xxxix, figs. 3, 4; pl. xl, fig. 1; 1912b, p. 39r.—Sasaki 1920, p. 177. 

Polypus defini, Wülker 1910, p. 7, pl. ii, figs. 1, 2; pl. iii, fig. 10.—Berry oe p. 391. 

Polypus apollyon, Berry 1913b, p. 72; 1 fig. 


Animal gigantic, attaining about three meters in length, its consistency very soft specially when 
fresh, and the skin loose even in preserved state. Surface irregularly warted but easily slacking off 
into smooth condition. Warts of various shape but usually pointed at apex and more or less stellate 
at base, often connected together into longitudinal lines, much more prominent on the dorsal and 
lateral surfaces than on the ventral, most prominent around the eyes where they are closely set so as 
almost to form ridges radiating from the eye-openings. The warts in young specimens are relatively 
coarser, more nicely stelliform, and their distribution more uniform than in the adult. Further, some 
larger tubercles in addition to these warts are clearly perceptible in regular order on the dorsal surfrce 
and the four above the body are arranged so as to mark the four points of a rhombus. 

Three or four small cirri developed above each eye; the largest of these, semilunar or subquadrate, 
situated slightly behind the pupil. 

Body in adult nicely ovate in contour a little longer than broad, broadest near the middle, 
moderately arched above, faintly convex or even quite flat beneath; sides smooth, without either 
horizontal ridge or streak-like tubercles. Body in young, pyriform, broadest posteriad ; belly provided 
with a distinct longitudinal groove in the middle. 

Mantle-opening rather wide, extending a little more than half round the body. Funnel conical, 
much expanded at base, extending near halfway to umbrella edge. Funnel organ large, decidedly 
broader than long, a little longer than one-third the distance between anus and distal funnel extremity, 
situated nearly equi-distance from both these points; W-shaped, consisting of a very broad fillet; the 
median lobe as long as, or a little longer, than the lateral. Umbrella well developed, narrowest be- 
tween ventral arms, broadest between lateral arms, where it extends about one-fourth up the arms to 
the thirteenth or fourteenth pair of suckers. Margin of umbrella continued along the ventral side of 
arms up to the extremity as a broad contractile web. 

Arms very contractile, and their relative lengths variable but ordinarily subequal, the formula of 
length being 1:=2=3>4, or 1-277 3774; on an average four to five times as long as body; their 


74 Madoka Sasaki: 


bases very thick, altogether being broader than body. All taper gradually and uniformely towards 
extremities. 

Suckers prominent, with expanded margins, which are often shrivelled in preserved specimens; 
rather closely arranged in two well-defined series except at the base of arms, where they lie sparsely 
in a single zigzag series. Suckers of lateral pairs generally on the whole a little larger than those of 
the remaining arms. On each arm they become rapidly larger to the eighth or ninth pair and the 
tenth to the thirteenth pair are the largest, whence they become gradually smaller towards the cx- 
tremity; the size of the largest suckers is subject to an individual variation, sometimes they attaining 
an enormous size as shown in Pl. XI, fig. 2. 

Right third arm prominently hectocotylized, 4/s—3/s as long as the left third. Fully formed ter- 
minal organ vigorous, occupying VG —4 of the entire length of the arm, slightly narrowing to a blunt 
extremity; copulatory groove deep, well-defined, with numerous, faint, fine, transverse striations (Pl. 
XL fig. 10). Spermatophoric groove wide, well-marked, terminating in an acutely pointed, conical 
calamus. Suckers on the normal part number 48-53 pairs. 

Branchial leaflets number 24-30 in each gill. 

Radula as shown in textfigure 35. 

Anal valves comparatively small. Ink-bag of moderate size, its greater part embedded in liver 
as usual. Ink-duct thin, its proximal part sunk deep in 
liver. Caecum of stomach involute. Posterior salivary 
ducts united together near their exits on salivary glands. 

Penis conspicuous, when fully formed, measuring about 
140 mm. in length and 12 mm. in thickness, cylindrical but 
slightly narrowing posteriad, directly connected with Need- 
ham's sac at a short distance from the distal extremity 
(PI. XI, fig. 11). Spermatophoric gland enormous, turning 
round in a plane in accompany with its accessory gland and 
Needham's sac. The accessory gland invariably forms a 
small caecum at a distance from the free extremity. Sper- 
miduct thick and short. 

Spermatophores enormous, being 86-115 cm. long; 
opaque part ‘35-50 cm. long, consisting of 150-165 coils 
of sperm cord. Etui 7 mm. thick at the aboral end, then 
quite gradually and nearly uniformly narrowing toward 
oral end. Discharging tube finely striated sideways and 
forming several spiral turns at a distance from oral end. 


Textfig. 35. 
Polypus dàóffeini. Portion of radula; x21. 


Ovary roundish, a little flattened dorso-ventrally, at maturity containing 600 or more eggs, which 
measure 7 or 8 mm. in length. Vaginae a bit crooked, terminating far behind the anus. 

Color quite variable, but ordinarily purplish brown in formalin, much deeper above than beneath, 
and much more reddish and lighter than in P. ou/garis. Dorsal surface often irregularly marbled and 
blotched in various tones of deeper shade. Chromatophores excessively numerous, very minute; but 
when young, invariably, five or six, large, dark-brownish chromatophores are found in a longitudinal 
series along the aboral surface of the third and fourth arms, and also some are scattered on the belly. 


Measurements of fresh 


Specimens Examined, 


No. of specimen i ii iii iv v vi vii 
Sex 8 3 5 3 9 E 2 
Length, total... 2700 mm. 2050 mm. 1940 mm. I9OO mm. ' 2640 mm. . 2480 mm 1700 " 
Eye to posterior end of body ... 560 ,, 360 ,, 379 » 360 4, 540 5» 480 ,, _ 
Ventral length of mantle 400 , 280 ,, 290 ,, 250 4, 400 ,, 360 ,, 250 ,, 
Breadth of body -... 320 , 250 ,, 260 ,, 280 ,, 300 ,, 300 , 205 45 
Breadth of head 180 ., 110 ,, 120 ,, IIO ,, 180 ,, 130 5, 130 , 
Left Right Left Right Left Right Left Right Left Right Left Right Left Right 
Length of first arms 1950 — 1950 1530 Im 1270 qo 1330 1380 1750 1750. 1780 1770 1390 1350 
» » Second arms 1950, | — 1500 ,, 1620,, | 1450 ,, 1380,, | 1340 ,, — 1700 ,, 1750,, | 1700 4 1780,, | 1340. — 
» a third arms ... 1870 ,, 1250,, | 1550 ,, r100,,| 1380 ,, t080,, | 1360 ,, 930,, | 1650 ,, 1750,, | 1700 ,, 1700,, | 1220, — 
» » fourth arms 1800 ,, 1600 ,, | 1480 ,, 1480, 1380 » 1340, | 1200 ,, 1300,, | X600 ,, 1600 ,, | 1600 ,, 1600 ,,*| 1300 ,, 1300,, 
Length of hectocotylized part 300 nm. 280 mm. 190 mm. 180 mm. — — — 
Diameter of largest sucker of first arms 58 ,, 47 4 45 » SO ,, 42 mm. 40 mm. 35 thin. 
» » " 5 » Second arms... 65 ,, 30 ,, 46 ,, 50 , 45 5, 43 4; 35% 
» ^ » » » third arms 65 ,, 50 ,, 45 » 45 5» 450% 42 5, 32 5 
» 5 » » » fourth arms... 55 » 43 » 41 4, 42 45 4O 4, 40 y 30 4 


‘sua y UIM pus assuvgof oy) fo vpodojuydo) 


S4 
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Renarks.—The species has been announced by many writers in several different names as is 
listed above. Polypus punctatus, which name has been most frequently used, is preoccupied by an- 
other octopus of Blainville's as is mentioned by Berry, and Hoyle's P. hongkongensis known from 
China is also most likely a different species. Therefore, according to the law of priority, Wuülker's 
P. dofleini is here adopted to represent the present species. The identification with P. dofleini is based 
on two facts: (1) many of younger specimens examined, of which the hectocotylus is not yet fully 
formed, agree really in every particular with Wülker's illustrated description, and (2) the type speci- 
men of P. dofleini was obtained from the locality where the form under consideration is an unique 
octopus captured in abundance. 

Many of the specimens examined also agree well in essential characters with Berry's description 
of P. apollyon (1912a 1. c.) so that there would be no doubt as to their identity. 

The species is the commonest octopus of North Japan. It is caught for the market in a great 
amount on the coast of Hokkaido from October to April; the length really ranging up to three meters. 
Nearly all the full-grown females caught in the eariest part of the said period are yet unmated. 
After November or at latest December, however, females are all filled with spermatozoa either in the 
vaginae or in the seminal receptacles. The eggs of all the females caught before February are not 
yet ripen and they are most probably deposited in spring or in early summer. After November, as 
far as I have examined, the spermatophores contained in Needham's sac of males are about constant 
in number, viz. 4-8. The testis of full-sized males in November weights about 650 gm. and then 
continually decreases in weight as the season advances; thus it becomes in February about half as 
heavy as in November. 

The species is very common also in Corea, where it is dried for commerce. 


Locality —Off Enoshima, Japan (Hoyle); Misaki (Wülker); Todohokke, Hokkaido (Wülker); 
near Tanaga L, Aleutian Is. 52 fms. (Albatross!); Seguam Pass, Aleutian Is., 135 fms. (Albatross!); 
Medni L, shore (Albatross!); near Shumagin Is., Alaska, 48 fms. (Albatross!); near Simushir I., 
Kuriles, 229 fms. (Albatross!); Shimadomari, Sakhalin (!); Wakkanai, Hokkaido (!); Shiribeshi Prov. 
(!); Sapporo market (!); Hakodate (1); Azamushi Mutsu Prov. (!); Etchù Prov. (!); Awa Prov. (!); 
Okayama (!); Fusan, Korea (!); Gensan, Korea (!); Dalny, Liao (!); near Cape Clonard, Korea, 150 
fms. (Albatross!); Hyüga-nada, 437 fms. (Albatross!); Pacific Coast, San Francisco to Sitka, Alaska 
(Verrill); Avatcha Bay, Kamchatck (Dall); Humboldt Bay, Alaska (Berry); Shumagin Is., Alaska 
(Berry); Kadiak Is., Alaska (Berry); Uyak Bay Alaska (Berry); Vicinity of Port Townsend, Wash. 
(Berry); Victoria (Toylor); Crescent City, Cal. (Berry); Pt. Reyes, Cal. (Berry); Half Moon Bay, Cal. 
(Berry); Monterey Bay, Cal. (Berry); off San Nicolas I. Cal. (Berry); San Francisco (Berry); Oak- 
land, Cal. (Berry); Santa Catalina I., Cal. (Berry); near Avalon, Cal. (Berry); off San Diego, Cal. 
(Berry); San Diego (Orcutt; Kelsey); near Los Coronados Is., Lower Cal. (Berry); San Pedro 
(Williamson). 


Polypus spinosus Sasaki, 1920. . 


(Pl. V, figs. 5, 6; Pl. XI, figs. 12, 13.) 


Polypus spinosus, Sasaki 1920, p. 177: pl. 24, fig. 1. 


Two female specimens found in the “ Albatross” collection, though yet sexually immature, are 
well characterized and referable to none of species hitherto known. 

Consistency fleshy and firm, but skin rather soft and loose. Surface except the sucker-bearing 
surface of arms, somewhat thickly and evenly beset with comparatively large sharply pointed, rather 
firm, uniform warts with stellate bases (Pl. V, figs. 5, 6). A single, low, warted, cirrus present above 
each eye. Body relatively large, a little wider than long, rounded behind, without keel around the 
periphery; belly distinctly furrowed longitudinally in the middle. Mantle opening narrow, extending 
less than half round the body. 

Head slightly narrower than body, a little concave. Neck constriction weak. Eyes large, a 


Cephalopoda of the Japanese and Adjacent Waters. 77 


little prominent. Umbrella well developed; narrowest between dorsal arms and also between ventral 
arms; broadest between lateral arms as well as between ventrol-lateral and ventral arms, where it 
extends for about one-third the entire length of these arms. Margin of umbrella continued along the 
ventral side of arms to the extremity as a broad contractile web, so that the arms in preserved speci- 
mens are apt to coil and fold upon themselves. 

Funnel rather small, hardly extending half way to umbrella edge. Funnel organ conspicuous, 
decidedly broader than long and far longer than half the distance between anus and distal funnel ex- 
tremity, lying slightly nearer to the latter than to the former; W-shaped, consisting of a broad fillet; 
the median lobe a little longer than the lateral (Pl. XI, fig. 12). l 

Arms subequal; lateral pairs slightly longer than the others and about thrice as long as body. 
Suckers small, their margin thick and folded so as to render the aperture triangular or quadrangular 
None of suckers specially enlarged. On each arm the first three suckers are in a zigzag 
series but the remainder are in two distinct series. 

Hectocotylus not examined, the specimens examined being female. 

Branchial leaflets number 21 or 22 in each gill. 

Ink-bag relatively large, ellipsoidal, almost immersed in liver; proximal part of ink-duct also 
embedded in it, running straight to anus (Pl. XI, fig. 13). Anal valves large, and slender. Caecum 
of stomach elliptical, slightly involute. Radula not examined. 

Vagina only a bit crooked; its freely projecting part very short viz. 1 mm. long, decidedly short- 
er than renal papilla, and distant from anus as far as the gill-length. 

Color grayish drab all over but a little lighter beneath. 


in outline. 


Measurements. 


No. of specimen ii 
Length, total 85 mm. 70 mm. 
Ventral length of mantle e 18 ,, I2 ,, 
Eye to posterior end of body |... .. .. .. .2 2 e 23 , I9 ,, 
Breadth of bodys uou oL lo sees dev Chen VEO e odes 234 17 s 
Breadth of head... o... us tee omo tee nee eme 2I ,, 16 ,, 
Eye to umbrella margin... s us ue s Se 22 y, 19 » 
Left Right Left Right 
Length of first arms SI mm. 53 mm. 36 ram. — mm. 
af , second arms ... S5 5 SI ys 40 4, CENE 
»  » third arms 55 » 53 5 39 » — 
»  » fourth arms ... 52 s 50 , 37 » 37 » 
Radius of umbrella between first arms 14 mm. 10 mm. 
8 T 95 T first and second arms 15 , ILS ,, 
» ‘ve a 3 second and third arms 18 ,, 12/35 
E m fa Pa third and fourth arms 18 ,, I5). 
T 5 X si fourth arms... 14 4, IO ,, 
Diameter of largest sucker of first arm 1.8 ,, 1:3. 
i» Ig y m » second arm 1.8 ,, I:.3. 55 
5 T Ta js » third arm ,.. L8 ,, 1/35 
e 2: y " » fourth arm 18, 1.3 » 


Remarks.—This species appears to stand very near P, californicus Berry, but distinctly differs 


from it in the funnel organ and in the coloration. 


Locahty—Off Fukuyama, Tsugaru Strait, 207 fms. (Albatross!); 


(Albatross!). 


Type locality.—Off Fukuyama, Tsugaru Strait. 


Type.—1n U. S. Nat. Mus. 


off Hakodate, 44 fms. 
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Polypus tenuicirrus sp. nov. 


(PL XI, figs. 14-16; textfigs. 36, 37.) 


This species is based on a mature male from Awa Prov. and four young males from Kujukuri-hama 
both obtained by myself. 

Consistency somewhat soft. Surface polished but the back and sides of head and body as well 
as the bases of the four dorsal arms all sparsely beset with faint, ill-defined warts. Above each eye 
there are two cirri, of which the posterior one is by far the longer, compressed laterally at base and 
attenuated at extremity (textfig. 36). Body a little longer than broad, rounded behind; sides with 
neither horizontal ridges nor streak-like tubercles. Mantle-opening of moderate width, extending 
half round the body, its corners situated below the level of eye-pupils. 
" l Head relatively large, two- 


fi 
NN thirds as wide as body, marked 
md. 


Lo. 


oft by a faint constriction either 
in front or behind. Eyes a little 
. prominent. Umbrella rather well 
developed, and equally wide all 
around, but a little narrower be- 
tween dorsal arms and also be- 
tween ventral arms; in the re- 
maining interbrachial spaces, ‘it 


Textfig. 36. Textfig. 37. extends for about one-fifth the 
Potypus tenuicirrus. Ocular Polypus tenuicirrus, Radula of length of the arms. Margin of 
region i x 25. imstore IONI GOA leso: umbrella continued along the 


ventral side of arms to the extremity as a broad contractile web. 

Funnel small, a little narrowed distally, fully extending halfway to umbrella edge. Funnel organ 
large, far broader than long, about half as long as the distance between anus and distal funnel end, 
lying decidedly nearer to the latter than to the former; W-shaped, consisting of a fillet of very unequal 
breadth; the middle lobe far broader and longer than the lateral, and rounded at end (PI. XI, fig. 14). 

Arms subequal, the formula of length being 17727» 3774; longest pair five and a half times as 
long as body. Suckers about 220 in number on each arm, biserial except proximal two or three 
which are uniserial. They vary in size with the length of the arms on which they are set; the largest 
suckers of the first arms are about two-thirds as large, in diameter, as those of the fourth arms. On 
each arm the suckers become gradually larger to the tenth pair, which is nearly opposite to the um- 
brella margin; adjacent four or five pairs are the largest, and hereafter they become very gradually 
smaller toward the extremity. 

Right third arm prominently hectocotylized, eight-thirteenths as long as the left third, bearing 
only 33 pairs of suckers on the normal part. Hectocotylized part slender, attaining about one-fifth of 
the entire length of the arm, gradually tapering to a pointed tip; copulatory groove somewhat deep, 
with faint transverse streaks. Spermatophoric groove wide, and clearly marked, terminating in an 
acutely pointed, conical calamus one-twelfth as long as hectocotylized part. 

Gill composed of 2 1—24 leaflets. 

Ink-bag large, ovoidal, partly embedded in liver. Whole course of ink-duct traceabie on the 
surface of liver. Anal valves minute. Caecum of stomach a little flattened, roundish in contour but 
with a notch anteriorly. 

Radula as shown in textfigure 37. 

Full-formed penis 23 mm. long, the anterior two-fifths straight, the remaining part bent crescent- 
wice, a little narrowed caudad (Pl. XI, figs 15, 16). The junction of these two parts is connected 
with a long duct of Needham’s sac. Full-formed Needham's sac excessively large in comparison to 
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spermatophoric gland. Spermiduct thick and short tightly folded upon itself so as to form a compact 
mass; its coelomic opening more or less fimbriated. 

Spermatophores contained in Needham’s sac number about 50, their length measuring 125 mm., 
and the thickness, 2 mm. in aboral end and 0.8 mm. in the oral. Opaque part 50 mm. long, consist- 
ing of about 85 coils of sperm cord. 

Colour reddish ochre, a little lighter beneath; chromatophores minute. 


Measurements. 


No. of specimen i 


Length, total ro we whe cleo ee dae ak Soe E ae ey 920 nm. 


Ventral length of mantle |... ... 5. 2 s s ses 130 ,, 
Breadth of body |... .. o... 2. 2 2 s ve se 125 ,, 
Breadth of head o... s uu ls ss sse s 8o ,, 


Eye to posterior body-end 160 ,, 


` Left Right 
Length of first arms >... us us ss s sse se 730 mm. 730 mm. 
us 4, Second arms... i s. sess sss — 670 ,, 


third Arms. uo css a dl el ca Uh e aa 650 ,, 400 ,, 


” » 


M 4 fourth arms (no eee wee s ws cds e Ses ean 630 p 630 ,, 


of hectocotylus ... 


of umbrella between first arms... ... .. s . 100 ,, 


first and second arms 


second and third arms 


third and fourth arms 


fourth arms wi eun, QUA. us 90 , 


” 


Diameter of largest suckers of first arm o a s. us un 21 4, 


T TT i , second arm .., ... o... .. 19 4, 
T TIT 9 » third arm "IPM, 35 , 
" "T 8 » fourth armo... s. us us I4 y 


Remarks.—The classification of this species is more than usually satisfactory as it is based upon 
no less than five specimens, and although four of these were of small size, yet they agree in essential 
characters so well with the large one that there is no doubt as to their identity even had they not 
been obtained at the same locality. 

Type locality— Awa Prov. 

Type.—In Tokyo Imp. Univ. 


Polypus longispadiceus Sasaki, 1917. 
(PL XI, figs. 17-19; textfigs. 38, 39.) 


Polypus longispadiceus, Sasaki 1917, p. 366. 


This species is based on four sexually mature males obtained from Rikuzen Prov. 

Adult male about 300 mm. long, rather soft to the touch. Dorsal surface of body, head and bases 
of arms covered with single-headed roundish warts of somewhat various sizes, found in thickest distri- 
bution and best development above eyes; one of the supraorbital warts on each side is more or less 
cirrus-like, being a little larger than the others. Body as long as or a little longer than broad, 
strongly arched above, flattened beneadth and slightly acuminate behind. Mantle-opening of mod- 
erate breadth, extending half round the body. 

Head broad, but narrower than body, marked off by a weak constriction either in front or behind. 
Eyes a little prominent. Umbrella rather well developed, broadest between lateral arms and nar- 
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rowest between ventral arms, extending 144—1! up the arms, then continued on along the ventral 
side of arms to the extremity as a narrow contractile web. 

Funnel comparatively large, well marked off even at base, extending more than halfway to um- 
brella edge. Funnel organ rather large, decidedly wider than long, about half as long as the distance 
between anus and distal funnel extremity, lying about equidistance from both these points; W-shaped, 
consisting of a broad fillet; the median lobe dicidedly longer than the lateral (Pl. XI, fig. 18). 

Arms slender, the formula of length being 1>2=*3>4; the longest five or six times the mantle- 
length. All quadrangular in section, gradually narrowing to attenuated extremities. Suckers biserial 
except first three which are uniserial; varying in size in different arms; the largest found on first arms, 
the next largest on the second, and the smallest on the fourth. On each arm the suckers of maxi- 
mum size are the tenth to twelfth pair which are situated near the umbrella margin or a little more 
distally; these suckers on the first and second arms show a conspicuous enlargement. 

Right third arm, though prominently hectocotylized, is about equal to the left third in length or 
even longer than that. Terminal organ slenderly conical, of the same structural type as that of Polypus 
défleini Wülker, comprising one-tenth of the entire length; its copulatory groove deep and well- . 
marked. Spermatophoric groove rather broad, terminating in a distinct conical calamus. Suckers on 
the normal part number 49-60. 

Branchial leaflets count 20-23 in each gill. 

Caecum of stomach reniform. Ink-bag ovoidal, its greater 
part immersed in liver as usual; the proximal part of ink-duct 
also hidden in the same. Anal valves minute. 

Penis large, slightly tapering posteriad, mostly curved in a 
C-like and rarely in a 6-like manner, connected with Needham's 
sac near its anterior end (Pl. XI, figs. 17, 18). General shape 
of vas deferens 2 situ oblong, flattened a little, with the long 
axis transversely directed; Needham's sac running over and obli- 
quely across spermatophoric and its accessory glands; when full o1 
spermatophores the sac is greatly enlarged, acquiring an S- or &- 

Textfig. 38. like shape. Spermiduct comparatively short and thick. 
Polypus longispadiceus. Middle Spermatophores slender, 90-105 mm. long, its opaque part 
LE 35-40 mm. long, consisting of 110-120 coils of sperm cord. Etui 
about 1 mm. in width at the aboral end, then evenly and gradually tapering towards the oral end. 
No female genital organs observed, the specimens examined being all male. 


Radula as shown in textfigure 38. 


Measurements. 


No. of specimen i iii 


Length, total sao sae ae 2 e ese 330 mm. 307 mm. 270 mm. 
Ventral mantle length... s. emo... s un 50 , 42 5» 50 s, 
Eye to posterior end of body itn, deer M Sine Tass 63 » 52 » 60 ,, 
Breadth of body... s emo eo nee sus n 42 , 42 55 
Breadth of head... LL ul vss ss ss s s ss 32 4. 34 +. 33 € 


Left Right | Left Right | Left Right | Left 


mm. mm. min. mm. min. mm. mim, 


Length of first arms... 


«| 255 240 — 205 — 195 
" » Second arms o... oue 6. 4 e e s] — — 215,, 230,, | 187,, 200,, 
kí » third arms... .. .. 2. 6. 2 | 205,9 215,,| 195,, 230, | 180,, 180, 
vs » fourth arms... .. s. us s. ss. | 22555 210,, | 190,, 190,,] 185, 175, 


Length of hectocotylized part Ri oder A S 22 mm. 23mm. I8 mm. 


Cephalopoda of the Japanese and Adjacent Waters. 81 


No. of specimen 


i 


ii iii iv 


Radius of umbrella between first arms 


50 tum. 


49 mm, 


45 mm, 


38 mm, 


first and second arms 


49 » 43 » 


second and third arms 


45 5 45 » 


third and fourth arms 


fourth arms ,.. 


Diameter of largest suckér of first arm 


, Second arm... 


» third arm ... 


» fourth arm... 


Remarks.—This species is somewhat related to Polypus dofleini Wülker but distinguished from it 


by the much more diminutive size 
and by the rounded warts of the sur- 
face as wellas by the various anato- 
mical characters. 

Two mature males caught by the 
“ Albatross” near Cape Clonard» 
Korea, and in Hyuga-nada respec- 
tively, are referred with a great deal 
of hesitation to the present species. 
In the Korean specimen a horizontal, 
keeldike ridge is developed around 
the periphery of the body and the 
suckers near the umbrella edge are 
more enlarged than in the other 
specimens examined. In the Hyuga- 
nada specímen the hectocotylized arm 


Polypus longispadiceus. 
from Hyuga-nada;x 24. B. 
the same specimen; x 24. 


Textfig. 39. 
A. Anatomy of the body of the male specimen 


Inner aspect of internal genital organs of 


is a little shorter than the corresponding arm of the opposite side, the umbrella is broadest between 
the dorsal arms and the various internal genital organs show different structures as shown in text- 


figure 39. 


Locality.—Rikuzen Prov. (Sasaki); near Hakodate (!); near Cape Clonard, Korea, 150 fms. 


(Albatross!); Hyuga-nada, 437 fms. (Albatross!). 
Type locality.—Rikuzen Prov. 
Type.—In Tokyo Imp. Univ. 


Polypus yendoi Sasaki, 1920. 


(PI. V, figs. 7, 8; PI. XII, figs. 1-6; textfig. 40.) 


Polypus yendoi, Sasaki 1920, p. 179, pl. 24, fig. 2. 


This species is based upon nine males and eight females caught by the “Albatross” at various 


localities as listed later. 


Animal small, the adult measuring at most 30 cm. in total length; soft, somewhat flabby and 


more or less choroidal in consistency, invested by a loose skin. 


Dorsal surface in all parts sparsely 


best with roundish, well marked warts of various size, found in thickest distribution above and behind 
eyes (PI. V, fig. 7). A number of transverse creases invariably formed at nape in preserved speci- 


mens. No cirri developed above eyes. 


Body about as broad as long, widest about the middle or a little posteriorly; rounded behind, 
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moderately arched above; belly nearly flat, sometimes forming a faint longitudinal groove in the mid- 
dle (PI. V, fig. 8); periphery bordered with a distinct horizontal ridge around (PI. XII, fig. 1.). Mantle- 
opening narrow, extending a little less than half round the body. 

Head large, only a little narrower than body, flattened above; more distinctly marked off an- 
teriorly than posteriorly. Eyes somewhat prominent. Umbrella well developed, broadest between 
ventral arms, extending about a quarter up each arm, thence it continues on along its ventral side to 
its extremity as a broad contractile web. 

Funnel extensively incorporated with head, the freely projecting part being very short and ex- 
tending about halfway to the umbrella edge. Funnel organ of moderate size, a little wider than long, 
and a little shorter than half the distance between anus and funnel extremity, lying nearer to the 
former than to the latter; W-shaped, consisting of a broad fillet; the median lobe far longer than the 
lateral (Pl. XII, fig. 2). 

Arms subequal, the formula of length being 17 27» 3—4; the longest about four times the body- 
length. All evenly and gradually taper off to attenuated extremities. Suckers rather small, and 
sparsely biserial throughout, their margin in preserved specimens shrivelled and folded inward so that 
the aperture reveals a variously angled outline. The largest suckers on each arm are the ninth to 
the eleventh pair existing opposite to the umbrella edge, and frequently show a special enlargement 
in the first and second arms. 

Right third arm in male hectocotylized as usual, decidedly shorter than the left third. Fully 
formed terminal organ about one-thirteenth the entire length of the arm, its copulatory groove deep, 
well-difined and marked by numerous transverse streaks (Pl. XII, figs. 4, 5). Spermatophoric groove 
rather broad, terminating in a minute, bluntly pointed, conical calamus. Suckers on the normal part 
number 49-52 pairs. The development of hectocotylization is continually accentuated with age as 
shown in the following table:— 


No. of specimen i | | i iv v vi vii 
Ventral length of mantle ... .. gere 38mm| 38mm] 32mm. 32mm. 24mm] 22mm. 
| Length of left third arm ... .. | 175, | 142» | 1555 | 145, | 123, | 1505] 96» 
third arm ... 165, | 135, | 140 ,, 130, | 113,, 143 55 92 n 
Length of hectocotylized part  ... 12,,|.. 10, | 95 


Radula as shown in textfigure 40. 

Gill composed of 21 or 22 leaflets. Anal valves minute. 

Fully formed ovary very large in comparison to other 
visceral organs, broader than long; its eggs also very large, 
measuring 17X 7 mm. Vagina very thick, and short, a bit 
crooked, terminating far behind the anus (Pl. XII, fig. 3). 

Penis elongated, nearly straight, when mature measur- 
ing about 25 mm. in length, devoid of diverticle, connected 
with the duct of Needham’s sac near the anterior end (PI. 
XII, figs. 2, 6). Needham's sac long, bent into a Z-shape. 
Spermatophoric gland coils together with its accessory 
gland. Spermiduct thick, rather short. 

Spermatophores about 9O mun. long, its opaque pait 
25-28 mm. long, consisting of 110-120 coils of sperm cord. 
Etui about 1 mm. thick at the aboral end, then very gradu- 
Textfig. 40. ally tapering towards the oral end. 


Polypus yendoi. Portion of radula of male 
Sex; X 47. 


Measurements. 


No. of specimen i ii iii iv v vi 
Sex $ $ 8 9 2 Q 
Length, total m 262 mm. 237 mm. 240 mm. 290 mm. 265 mm. 260 mm 
Ventral length of mantle .., 43 » 38 s 38 , 53 » 45 ^ 44 » 
Eye to posterior end of body ... 49 » 49 » 45 » 60 ,, 52 , St o, 
Breadth of body ... 47 55 38 , 41 os 60 » 30» 50 » 
Breadth of head ... 36 , 35 4 35 » 49 ^» 4I è 39 » 
Eye to umbrella margin Sl», 48 ,, 47 » 60 ,, 53 » 53 » 
Left Right | Left Right | Left Right | Left Right | Left Right | Left Right 
mm. mm. mm. mm. mm. mm. mm mm. mm. mm. mm. mm. 
Length of first arms 197 197 173 173 185 180 220 220 200 205 — 190 
» , Second arms 190 ,, 185 ,, | 162 ,, 162 ,, | 172 ,, 172 ,, | 220 ,, 220 ,, | 180 ,, I85,, | 175 ,, 175 5, 
» », third arms... 175 5 165, | 155 ,, 140 p, | 142 ,, 1355, | 195 ,, 193 », | 170 ,, 1735, | 157 ,, 157 s 
» ;, fourth arms 170 4, 167,, | 155 ,, 1554, | 142 ,, 142 ,, | 185 ,, 180 ,, | 165 ,, 165 ,, | 157 ,, 155 ,, 
Radius of umbrella between first arms... 42 mm. 42 mm 35 mm. 50 mm 41 mm. 45 mm. 
» » » » first and second arms ,.. 44 » 42 + 37 » 60 ,, 4l 4, 46 , 
» » » » second and third arms... 43 » 4I 4, 35 » 60 ,, 40 5^ 46 , 
» » " " third and fourth arms... 40 5, 39 5, 27 n 50 s, 38 4, 42 p 
» " " » fourth arms 32 5» 23 » 23 s 30 5» 25 y 30 , 
Diameter of largest sucker of first arm... 8.1 ,, 6.2 4, 7» 6 , 6 4, 5.» 
» » » » „ Second arm 7.8 » 5.4 > 6 ,, 6 ,, 6 , S5, 
» » » » » third arm 6.2 ,, 42 3 52, 5.2 y 425 4-5 , 
» » » » » fourth arm ... 51 y 3.8 y 5» 4.2 , 39 » 4 » 


"S423D A] quazolppy puo oszuvdof 272 fo vpodojoyda) 


£g 
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Remarks.—This species stands so very close to Polypus longispadiceus Sasaki that I could separate 
them with a great deal of hesitation. The principal differences between them are: (1) in the present 
species, no cirrus-like wart is found above the eye; (2) the penis is straight and not curved into C- or * 
6-shape as in that species; (3) the hectocotylized arm is decidedly shorter than the corresponding arm 
of the opposite side, and its terminal organ measures at most one-thirteenth the entire length of the 
arm; and (4) the suckers near the umbrella margin on the first and second arms are not so markedly 
enlarged as in that species. 

It is also related to Polypus tsugarensis Sasaki, but differs from it at least by the warted surface, 
by the much softer consistency, by the more numerous branchial leaflets, by the longer hectocotylus, 
and by the much longer spermatophores. 


Locality.—Off Kinkasan, Rikuzen Prov. 129 fms. (Albatross!); near Cape Clonard, Korea, 67- 
70 fms. (Albatross!); off Yon-hai, Korea, 150 fms. (Albatross!); near Oki Is.. 116 fms. (Albatross!). 


Type locality.—Near Cape Clonard, Korea. 
Zyge.—In U. S. not. Mus. 


Polypus conispadiceus Sasaki, 1917. 
(PI. VI, figs. 2, 3; Pl. XII, figs. 7-9; textfigs. 41-43.) 


Polypus conispadiceus, Sasaki 1917, p. 367; 1920, p. 176. 


Of this species thirty-two specimens from various localities of Japan have been placed at my 
disposal, measuring up to 120 cm. in total length. The mated females and O 
males measure more than 70 cm. in total length. 

Consistency rather fleshy and a little firmer than in P. döfleini Wilker. Surface smooth and 
nearly polished except for some small faint warts sparsely scattered over the head. A single, distinct 
cirrus present above eacheye. Body ovoidal a little longer than broad, widest near the middle, nicely 
rounded behind; belly flattened but often forming a longitudinal groove in the middle; periphery with 
neither streak-like tubercles nor horizontal ridge. Mantle-opening of moderate breadth, extending 
about half round the body. 


Textfig. 42. Textfig. 41. Textfig. 43. 
Polypus conispadiceus. Middle portion Polypus conispadiceus. Polypus conispadiceus. Internal 
of radula ; x 30 Funnel, laid open; x 34. genital organs of male sex; x ZZ 
Head decidedly narrower than body but proportionately broader than in P. dofleini Wilker, 


faintly marked off both anteriorly and posteriorly. Eyes only slightly, or scarcely at all prominent. 
Umbrella moderately and equally developed all round, but a little narrower between dorsal arms as 
well as between ventral arms; extending to seventh to ninth pair of suckers and then continued on 
along the ventral side a'most to the extremity as a broad contractile web. 

Funnel short, conical, extending less than halfway to umbrella edge, weakly marked off at base. 
Funnel organ of-moderate size, composed of two V-shaped pads clearly separated from each other, 
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their total breadth decidedly greater than the length, which is in turn a little shorter than the half the 
distance between anus to funnel extremity; situated equidistance from both these points; the inner 
lobe of each pad a little longer and broader than the outer (textfig. 41). 

Arms equal in length but the ventral pair is a little shorter than the others which are about 
three times as long as the body and head taken together. All very thick at base, but thence evenly 
tapering off to attenuated extremities. Suckers rather small, cylindrical but a little expanded distally, 
somewhat sparsely set in two alternate rows except the first three, which are almost in a single straight 
line. On each arm they gradually increase in size to the tenth pair; the succeeding two or three 
pairs, which are slightly beyond the umbrella edge, attain the maximum size, followed by four or five 
pairs somewhat rapidly diminishing in size distad; beyond them the suckers become very gradually 
smaller toward extremity. 

Right third arm prominently hectocotylized, tapering more rapidly at the distal part than at the 
proximal; its length at maturity measuring two-thirds that of the left third (PI. VI, figs. 2, 3). Fully 
formed terminal organ conspicuous, vigorous, being 44—¥% as long as the entire length of the arm, 
and nicely conical; its copulatory groove deep but narrow, furnished with fine, transverse stríations. 
Spermatophoric groove of moderate wide, terminating in an acutely pointed conical calamus about 
one-eighth as long as the terminal organ. Suckers on the normal part number 26-29 pairs. 

Branchial leaflets number 20-24 in each gill. 

Anal valves slender. Whole course of ink-duct traceable on the surface of liver. Caecum of 
stomach a little involute (PI. XII, fig. 8). Radula'as shown in textfigure 42. 

Mature ovary roundish, slightly expanded sideways, containing about 800 eggs, which measure 
up to 28 mm. in length. Vaginae a bit crooked, comparatively slender but terminating far behind 
the anus (Pl. XII, figs. 7, 9). 

Penis cylindrical but sometimes a little expanded near the middle and sometimes a little curved, 
connected with the duct of Needham’s sac at the part 144—774 from the anterior end; at maturity it 
measures about 4O mm. in length (textfig. 43). Fully formed Needham's sac well expanded, bent 
into an L-shape, containing up to 100 spermatophores. Spermatophoric gland coils together with 
its accessory gland. 

Spermatophores 110-140 mm. long, their opaque part 40-60 mm. long, consisting of 46-63 coils 
of sperm cord. 

Ground color when fresh pale grayish blue, covered with innumerable minute brownish chroma- 
tophores in all parts, and a number of small yellowish dots scattered over the dorsal surface of head 
and body. Formalin specimens mauve in color but the dorsal surface with faintly and irregularly 
marbled. 

Juvenil form.—The smallest specimen examined, which measures 73 mm. in total length, differs 
from the fully formed individuals in having a thick, very loose, rather flabby, warty, evenly and finely 
wrinkled skin, yet agrees with them in the coloration, in the funnel organ, and in the number of the 
branchial leaflets. The right third arm is already affected by hectocotylization, much shorter than 
the left third; its terminal organ is about one-twenteeth the entire length of the arm. 


No. of specimen 


‘Measurements of fresh Male Specimens Examined. 


viii 


Length, total ... 


goo mm. 


Eye to body-end 


Ventral length of mantle 


Breadth of body 


Breadth of head 


Length of first arms 


, Second arms 


» third arms ... 


» fourth arms 


Length of hectocotylized part 


Diameter of largest sucker of first arms... 


+, second arms 


740 1nm. 


740 mm. 


190 


' 140 


80 


Left Right 
mm. mm. 


600 600 


585 ,, 620,, 


600 ,, 450,, 


570 ” 520 » 


70 mm. 


, third arms 


», fourth arms 


70 


Left Right 


550 ,, 500,, 


485 ,, 360,, 


490 ,, 490,, 


53 mm. 


I5 


9o 


60 


Left Right 
mm. mm. 


375 400 


340 +, 340 ,, 


160 


125 


660 mm. 


660 mm. 


160 


95 


68 


Left Right 


mm. mm. 


490 540 


490 ,, 540 ,, 


Left Right 
mm. mm, 


410 490 


430 ,, 430,, 


65 


Left 
mm. 
400 


460 ,, 


Right 
mm. 


430 


430 ” 


— 280, 


340 ” 340 ” 


60 mm, 


IS 


510 ,, 370 ,, 


450 ,, 320 ,, 


370 ,, 420 5, 


430 ,, 520 ,, 


309 ” 


60 


Left Right 
mm. mm. 


450 430 


— 4305 


400 ,, 310 ,, 


410 ,, 440», 


60 ,, 


Left Right 
min. mm. 
— 480 


440 5, 470 , 


55 » 


Left Right 
mm. mm, 


410 440 


Left Right 
mme. mm. 
400 — 


400 ,, 3955, 


390 ,, 310 ,, 


410 ,, 280 ” 


— 290, 


390 33 405 s, 


60 mm. 


16 


45 mm. 


15 


15 


14 


17 


15 


13 


16 


17 


15 


55 mm. 


45 mm. 


360 ,, 360 ,, 


48 mm. 


395 », 3705, 


15 


15 


13 


13 


14 


13 


98 
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Remark.—This species is distinguished with ease from all other known species by its vigorous, 
nicely conical hectocotylus. The juvenile individual has some resembrances to that of P. défleini 
Wülker but is easily distinguished by the funnel organ, and by the branchial leaflets as well as by its 
bearing neither special tubercles on the dorsal surface nor special large chromatophores on the belly 
and ventral arms. l 

In two specimens caught by the “ Albatross” the suckers are larger, more expanded distally, a 
little more closely set than in any of the other specimens examined by me (PI. VI, figs. 2, 3). More- 
over, the suckers on each arm are much more unequal, three or four pairs near the umbrella edge 
being specially enlarged. 

Next to P. döfleini this is the commonest species in Hokkaido, and caught în plenty for the 
market. 

Locality —Sappro market (Sasaki); Oshoro, Hokkaido (!); Muroran (!); Tokyo Bay (!); Okayama 
(1); Tsugaru Str., 47 fms. (Albatross!). 

Type locality.—Sapporo market, Hokkaido. 

Typc.—In Hokkaido Imp. Univ. 


Polypus hattai sp. nov. 


(PI. XII, fig. 10; textfigs. 44, 45.) 


This species is based upon two males and three females from Kominato, Izu Prov. measuring up 
to 750 mm. in length. 

Adult of moderate size and rather fleshy consistency firmer than in Polypus valiabilis n. sp. but 
softer than in P. vulgalís. Dorsal surface of head and body, as well as bases of the four dorsal arms all 
beset with low, ill-defined warts surrounded by faint circular grooves which are connected together 
into a network. Warts above each eye larger than the rest, especially so for the two or three in a 
longitudinal row, which are somewhat furuncle-like, bearing a white point in the centre. 

Body oval in contour, longer than broad, broadest about the middle, rounded behind, its back 
moderately arched and the periphery bearing neither horizontal ridge nor streak-like tubercles; belly 
more or less flattened, provided with a faint longitudinal sulcus in the middle. Mantle-opening rather 
wide, extending 14—3 round the body. 

Head small, about half as wide as body, faintly marked off behind but distinctly in front; its 
dorsal surface flattened. Eyes a little prominent. 

Umbrella well developed, broadest betweenn three dorsal pairs of arms, narrowest between ven- 
tral arms, the longest radii equaling the body-length. Margin of umbrella continued along either side 
of each arm to the extremity as a broad fleshy contractile web. 

Funnel rather large, its distal half cylindrical, extending about two-thirds the distance from its 
proximal margin to the umbrella edge. Funnel organ about as long as broad, and longer than half 
the distance from anus to funnel extremity, situated about equidistance from both these points or a 
little more distally; nicely W-shaped, the fillet being narrow and its inner divisions longer than the 
outer (Pl. XII, fig. 10). 

Arms long, unequal, the formula of length being 1>2> 3 >4; the longest decidedly longer than 
twice the shortest, and about five times as long as body. All roughly quadrangular in section, the 
aboral surface bordered with a contractile web on either side. Suckers biserial, except first three or 
four on each arm, which are uniserial; varying in size in accordance with the arms on which they are 
situated ; the largest sucker of the first arms about twice as large in diameter as that of the fourth. 
On each arm the suckers become larger to the tenth pair, and the succeeding five and six pairs are 
similarly the largest, thence they diminish in size gradually towards the extremity. 

Right third arm hectocotylized, a little longer than half the left third, bearing 41 pairs of suckers 
on the normal part. Terminal organ small, measuring only about one-twentieth the entire length of 
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the arm even at maturity, a little flattened dorso-ventrally, the breadth at base being about one-third 
the length and then gradually narrowing to a quite blunt extremity; copulatory groove broad, smooth, 
without distinct transverse striations. 


Gill composed of 25 or 26 leaflets. Anal valves of moderate size. 


Textfig. 44. 
Polypus hattae, 


Textfig. 45. 


Polypus hattae. Internal genital organs of male sex; 
x9/4 A. Outer aspect. B. Inner aspect; the testis 
is omitted, 


Portion of radula ; x 40. 


Radula consists of seven rows of teeth as usual (textfig. 44). Median teeth characteristically 
slender. Outer lateral teeth with a short blunt cuspus at the inner end of the base in addition to the 
ordinary cuspus. Marginal teeth strongly bent at apex. 

Penis large, measuring up to 35 mm. in length; roughly 6-shaped, a little thickened at the distal 
extremity; the rounded part consisting of the diverticle, elliptical in outline, flattened dorso-ventrally, 
two-thirds as long as the entire length (textfig. 45). The penis is connected with the duct of Need- 
ham's sac at one-third the length from the posterior end. Fully formed Needham's sac bent into U- 


shape. Spermiduct of far shorter course and much less winding than in P. vulgaris, Spermatophores 
70 mm. long, the speam cord coiling about 50 turns. 
Vaginae bent almost into an L-shape, terminating far behind the anus. 
Measurements. 
No. of specimen i ii iii 
Sex 3 ô 9 
Length, total 720 mm. 550 mm. 490 mm. 
Ventral length of body... 85 ,, 72 45 $5 » 
Eye to body-end 120 ,, 90 , 20 ,, 
Maximum breadth of body ... 72 y 45 «4 46 4 
Left Right Left Right Left Right 
Length of first arms 550mm. 560mm} —mm. 4IOmm.| 370mm. 360mm. 
Y » Second arms... 460 ,, 470 ,, 360 ,, 360 ,, 335 5 325 5, 
» 9; third arms 425 », 240 ,, 280 ,, 175 , 
En >, fourth arms .., 340 5 350 ,, 240 ., e 
m sı hectocotylized part 12 mm. 10.8 mm. 
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No. of specimen i ii iii 

Sex 3 6 9 
Diameter of largest sucker of first arms... ... ... .. I4 nm, II nun. 9 mm. 
3 UE i », Second arms ... .. .. I2. 4; 9% 6, 
$55 Jm tur "i » third arms... .. 9: 5; 6 ,, S n 
m de jv » fourth arms... ... .. 8, 5.5 ay 4. 4s 
Radius of umbrella between first arms . ... .. .. 85 ,, 55 ,, 40 » 
5 - m NI first and second arms  ... 85 » 5O », 45 5 
5 A Si 35 second and third arms ... 80 ,, 45 » 48 ys 
35 5 )5 j third and fourth arms ... 65 ,, 87 3 35 » 
7 y $5 a fourth arms NOST 60 ,, 35 5 32-45 


Remarks.—This species stands near P. varzdilis n. sp., but is clearly distinguished from it by the 
hectocotylization, by the penis, and by the spermatophores as well as by the funnel organ. 

The species is frequently brought in plenty to Tokyo market from its vicinity. 

It is named in honour of Professor Hatta. 

Type locality.—Kominato, Izu Prov. 

Type.—In Hokkaido Imp. Univ. 


Polypus alatus Sasaki, 1920. 
(PI. VI, fig. 4; Pl. XII, figs. 11, 12; textfig. 46.) 


Polypus alatus, Sasaki 1920, p. 180, pl. xxiv, fig. 4. 


This species is based on two specimens found in the “ Albatross” collection. Of these specimens 
one is sexually mature, measuring 44 cm. in length, and the other is immature and is 20 cm. long. 

Surface quite smooth. Consistency somewhat firm and fleshy. Body compact, a little broader 
than long, broadest and truncated posteriorly, bordered with a horizontal ridge along the periphery. 
On the belly, there is formed one or two distinct longitudinal sulci (Pl. VI, fig. 4). Mantle-opening 
narrow, extending less than half round the body. 

Head broad, but slightly narrower than body, marked off from body by a faint constriction. Eyes 
a little prominent. 

Umbrella well developed; broadest between first 
arms as well as between first and second arms, nar- n 
rowest between fourth arms, on an average extending 
for about one-fourth the length of arms, and then 
continued on along the ventral side almost to the ex- sg ul 
tremity as a broad fleshy contractile web, which is asg SGM. SGI. 
rather broader at the distal part than at the proximal. — : "i : ; 

Funnel slender, extending a little more than 
halfway to the umbrella edge. Funnel organ small, 
slightly broader than long, one-third as long as the 
distance between anus and funnel extremity, situated ) 
about equidistance from both these points; W-shaped, sari gn. 
the fillet being broadest at the outer divisions, which Sgt. 
are about half as long as the inner (Pl. XII, fig. 11). Textfig. 46. 

Arms very unequal, the formula of length being Polypus alatus. Internal genital organs of the 
1727374; the longest about five times the length of ^ larger male referred to in ‘the description: 
head and body measured together. Suckers small low, natural size. 
their margin being thin and folded; closely arranged in two well separate rows except several proxi- 
mal ones which are in a single straight or zigzag row. On each arm, the suckers become larger to the 
vicinity of the umbrella margin, and then smaller towards the extremity, none being specially enlarged. 
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Right third arm hectocotylized, three-fourths as long as the left third, containing about 40-45 
pairs of suckers on the normal part. Terminal organ comparatively thick and short, comprising a 
little less than one-twentieth of the entire length of the arm; roughly conical, and bluntly pointed; 
copulatory groove shallow but well defined, with numerous distinct transverse striations which extend 
on to the both margins of the groove (Pl. XII, fig. 12). Calamus minute, conical but bluntly pointed. 

Penis elongated, fusiform, broadest in advance of the middle, where it is connected with the duct of 
Needham’s sac (textfig. 46). The latter sac bent into an L-shape. Spermatophoric gland coils almost 
together with its accessory gland in a vertical plane. Spermiduct thick and of rather short course, 
greatly winding. Spermatophores 48. mm. long; very thin except the aboral end, which is markedly 
swollen, measuring I.1 mm. in thickness; pellucid part 0.3 mm. thick. 

Gill composed of 22 leaflets. 

Caecum of stomach, elliptical in outline, a little involute. 


Measurements. 
No. of specimen i ii 
Lengthy total su in sal e et fte dais S88 ewe, (ase ats 440 mm. 200 mm. 
Ventral length of mantle — .. ... ... 2 2 2 eno 55 , 21 4, 
Breadth of body =... 4. ess ceso be wen e. re wees ce 48 ,, 30 è 
Breadth of head — .. o... nee ere 2 2 2 $e e oe 53 » 27 5 
Eye to posterior end of body  .. .. .. eee emo... em. 70 s 29 » 
Eye to umbrella edge... wk s e... o. 0. een ss 80 ,, 38 è 
Left Right Left Right 
Length of first arms s see o... o... e s s sese 340 mm. 340 mm. I52 mm. 153 mm. 
» yy SéCond arms... csi 4.4 aps des Eee wee bee: aana 260 ,, 326 ,, 143 » = 
» ;third:;arms. ino ai wat hee. gae wee! onde. YARD ge 260 ,, 190 ,, 120 ,, 91 , 
» ,"foürth àrms .4 dia ave e lecce alla ies 260 ,, 260 ,, I14 ,, II4 5, 
Radius of umbrella between first arms ... .. .. .. .. 80 mm. 35 mm. 
" $3 m " first and second arms ... .. 73 ga 38 , 
$5 si i) AN second and third arms ... ... 73 » 335-3» 
si di $3 55 third and fourth arms .. ... 73 » 32 ^ 
T » » T fourth arms... .. o... o... .. 70 45 29 5 
Diameter of largest sucker of first arms ... LA 3» 
" $3 T 31 , Second arms B sy 2.7 5 
» č » » ” » third arms... caig .. .. .. 8.3, 2.1 4, 
si » sn $5 » fourth arms B s 2.15; 
Length of hectocotylized Part... 2. 2. 4 0. 9 55 48 4, 


Kemarks.—This species is somewhat related to Polypus variabilis n. sp., but differs from it (1) in 
the more closely set suckers, (2) in the W-shaped funnel organ, (3) in the broad contractile web along 
each arm, (4) in the more numerous suckers on the hectocotylized arm, (5) in the far smaller hecto- 
cotylized part, (6) in the fusiform penis, and (7) in the much thinner spermatophores. 

Type localitr—Bungo-suidò, 437 fms. (Albatross!) ; 

Type.—In U: S. Nat. Mus. 


Polypus variabilis sp. nov. typicus var. nov. 
(PL I, fig. 9; PL III, fig. 21; Pl. XII, figs. 13, 14; textfig. 47, 48.) 


Octopus macropus, Hoyle 1886b, pp. 11, 95.—Ortmann 1888, p. 643, pl. xxi, fig. 3.—Joubin 
1897b, p. 99.—Sasaki 1920, p. 180. 

Octopus cuvieri, Appellóf 1886, p. 6. pl. i, fig. 6. 

Polypus macropus, Wülker 1910, p. 8.—Berry 1912b, p. 389. 

? Octopus kagoshimensis, Ortmann 1888, p. 644, pl. xxi, fig. 2. 
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Of this species forty-two specimens from various localities have been pleced at my disposal. They 
measure up to 70 cm. in total length and 8 cm. in mantle length, the total length of sexually mature 
individuals being more than 50 cm. 

Consistency very soft and more or less choroidal. Surface character greatly variable, due to 
different manners of preservation; in contracted specimens, it is quite uneven, wrinkled, and beset with 
unequal ill-defined warts irregularly spread over. The warts are easily slackened and flattened off so 
that in ill-preserved specimens the surface are quite smooth in all parts. Even in the latter case, how- 
ever, there are found above each eye, 5-8, conical furuncle-like cirri, of which the largest is warty and 
stands slightly behind the pupil. 

Body elongate-ovoidal, decidedly longer than or even twice as long as broad; its posterior end 
more or less acuminated but sometimes may be rounded; the back more convex than belly where no 
longitudinal groove is found in the middle; sides smooth, bearing neither horizontal ridge nor streak- 
like tubercles. Mantle-opening of moderate width, extending slightly more than half round the body. 

Head about two-thirds as wide as body, marked off from head by a rather strong constriction. ` 
Umbrella poorly developed, narrowest between ventral arms, and broadest between dorsal arms, 
where its radius is nearly equal to the body-length. l 

Funnel large, its freely projecting part nearly cylindrical, extending fully halfway to the umbrella 
edge or even more forwards. Funnel organ small, consisting of two closely set V-shaped pads one- 
third as long as the distance from anus to funnel extremity, and situated very near the latter (Pl. XII, 
fig. 13). The anterior ends of each pad both sharply pointed; the posterior end also pointed but less 
acutely than the former. 

Arms very long, considerably unequal, in the formula 17»27» 3:24. First arms exceedingly 
longer and stouter than the rest, the length measuring about twice that of third or fourth arms, and 
four to five times that of the head and body taken together. All four-sided at the proximal part, 
nearly cylindrical at the distal, provided with a ridge-like continuation of umbrella along either side. 

Suckers prominent, a little expanded at the margin, which is by no means shrivelled; sparsely set 
in a double alternate row but first four or five on each arm arranged in a slightly zigzag line. They 
are often much larger in the male than in the female and also vary in size in accordance with the arms 
on which they are situated; the largest sucker of the first arm often being about twice as large in 
diameter as that of the fourth arm. On each arm, they become rapidly larger a little beyond the 
umbrella edge to the eighth or ninth pair of suckers, whence they diminish in size gradually towards 
the extremity. . 


Textfig. 47. Textfig. 48. 


Polypus variabilis var. typicus. Portion of radula; x 36. Polypus variabils var. typicus. Part 
of digestive system; x 34. 


Right third arm prominently and peculiarly hectocotylized, at maturity being about half as long as 
the left third. Terminal organ conspicuous, nicely spoon-shaped, rounded distally, the lateral margins 
folded ventrally so as to enclose a deep, ample concavity which has 10-14, well-marked, transverse 
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grooves (Pl. III, fig. 21). Length of fully formed organ is 4Y—% that of the whole arm. Spermato- 
phoric groove broad, terminating in a comparatively large, bluntly pointed, conical calamus. Suckers 
on the normal part number 20-30 pairs. 

Gill composed of 20-24 leaflets. 

| Radula as shown in textfigure 47. 

Caecum of stomach a little turbinated. Liver elongate, its length two and a half times the 
breadth. Ink-duct not extended straight but forming a distinct loop in its course. (textfig. 48). ‘Anal 
valves small. 

Penis roughly retort-shaped or rather 6-shaped, with a very short straight extremity, and large 
ovoidal diverticle, this being connected with the duct of Needham’s sac (Pl. XII, fig. 14). The latter 
sac when fully formed, bent into a U-shape. 

Spermatophores about 42 mm. long and very thick throughout, measuring about 2.2 mm. in 
diameter at a short distance from the aboral end, then narrowing very gradually towards the oral end, 
where the diameter measures about 1.2 mm. Sperm cord occupies 14—36$ of the entire length of 
etui, coiling about 40 turns. Discharging tube smooth, neither coiling nor bearing transverse streaks. 

Fully formed ovary roundish, its eggs about 8 mm. long. Vaginae thick, short, nearly straight, 
their extremity as far distant from the anus as the gill-length. Oviducal ball hidden among visceral 
organs, consisting of about 27 radial sets of internal organs. Oviducal gland exceedingly developed, 
entirely enveloping receptacular gland, its epithelium greatly and finely folded. Receptacular gland 
far less extensive than the preceding, its epithelium nearly smooth. 

Color greatly variable but ordinarily paler than in P. vulgar?s; in formalin reddish drab to bluish 
brown and a little lighter beneath than above.. While living, numerous light yellowish blotches 
ranging up to several millimeters are found on the dorsal surface (Pl. I, fig. 9). 


Measurements. 


No. of specimen i A iii i v 
2 3 6 
Length, total VERITA Merc Bleek, a sed 578 mm. 675 mm. 560 mm. 525 mm, 450 mm. 


Eye to posterior end of body... o... .. .. .. 100 ,, 95 » 84 , 81 ,, 
Ventral length of mantle... ... pa LL. 2. 0 76 ,, 62 ,, 66 ,, 62 ,, 


Breadth of body... o... o... o. s e use 43» 38, 44 5 43 » 


Breadth of head... o... o... LL. us 0.0. e... +... 29 5, 24 4 26 ,, 28 4, 


Eye to umbrella margin .. o... LL us ss e 60 ,, 55 50 45 47 » 
Left Right | Left Right} Left Right] Left Right| Left Right 


mm. mm. mul Inn, min mi. mm. . mm, rum. mm. 


Length of first arms... o... o... s us ss us. 1425 440 550 550 450 440 40 — 356 360 


m second arms ... .. .. e e 4 300 ,, 300 », | 330,, 358 » 285 ».285 »| 30033 280 ” 226 +9 240,, 


» third arms... o... s us us s wee | 238, 235 135 ,, 137 55 | 235 ,, 133 , | 215, IOS ,, | 200,, II5,, 


» fourth arms |... .. u.s us. us us. | 215,, 195,5 | I95,, 165 ,, 200 5, 2135; — = 180 ,, 198 ,, 


Length of hectocotylized part... o... o... o... ... — — 24mm, 24mm. 13 mm. 


Diameter of largest sucker of first arms... ... . 8mm. 5 mm. 1445 12.4, 4» 


2» 3» Second arms . EE 6.5 5, 5.5 55 2.7 


is » third arms ... ... . . 4554, 7 55 


PR ; fourth arms Ges : 4.5 5, 45» 


Radius of umbrella between first arms... ... ... E — 


' first and second arms : ud 


second and third arms 


third and fourth arms 


fourth arms 
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Variation: —P. variabilis n. sp. is very variable in various respects, hence so called specifically. 
In the present variety individual variation exists principally in the hectocotylization, the shape of the 
penis, the arrangement of suckers, and the distance of the two V-shaped pads of the funnel organ. Two 
male specimens obtained from Seto-umi have more numerous suckers (35 pairs) on the hectocotylized 
arm than the usual form and the hectocotylized part is a little shorter. In one of these specimens the 
penis is a little elongated, its posterior end being only slightly swollen and not enlarged to such an 
extent as to form the well marked diverticle. Of two specimens from Kónoura of Iki Prov. one has 
37 pairs of suckers on the hectocotylized arm, and the two V-shaped pads of the funnel organ dicided- 
ly separated from each other, while in the other specimen the suckers are more closely set than in the 
usual form and those on the hectocotylized arm umber 33 pairs. 

Two specimens collected by the “ Albatross” in Shimonoseki, and in Shimizu of Suruga respecti- 
vely,.are referred with a great deal of hesitation to the present species. Unlike the other specimens 
examined they are firm and fleshy in consistency and have each a compact and roundish body. The 
relative length of the arms are also more unequal than the usual form of the same size, and their suckers 
are less prominent and more thickly set, the hectocotylized part is conical and only one-seventeenth 
the entire length of the arm. The funnel organ is only slightly shorter than half the distance from anus 
to funnel extremity and is situated about equidistance from both these points. Their measurements 
and sex are shown in the following :— 


Measurements. 


No. of specimen 
Sex | ô 


Length, total doi 


Ventral length of mantle 


Eye to posterior end of body |... .. 4. . e | 29 ^ 
Breadth of body... a o... ou. ss enn se less 22 af 
Breadth of head... ... se o... se Se nee 19 " 


Eye to umbrella edge ... ... ... o... 0.2 2 e 0 25 » 28 ,, 


Left Right Left Right 
Length of first arms Wu: eles vu tai i WA dle Ale cba nt 17€(+) mm. 185(+) mm. 190 mm. 190 mm. 


3s vy Second arms 000 aro eee v ve se eese 145 »  I50 m 160 ,, — 

T so third arms... uu us e nen nee tee eee 110 M 60 " 124 Wy 124 4, 

" oy fourth arms... ... eee 2. e se e.” eno sc. 86 D 86 T 106 ,, 106 ,, 
Diameter of largest sucker of first arms... ue Lu +. ss 4 mm. 


» ” ” » » Second arms... ose wee cc 2.2 ,, 


5 o» » » third arms L4 


» » ” ” » fourth arms |... ... . o... 1.4 ,, 


Radius of umbrella between first arms... ... ses 2 aes Ca. 25 ,, 


first and second arms . ... ... ca. 20 ,, 


second and third arms ... ... ca. 16 ,, 


third and fourth arms ... ... e ca. I4 ,, 


fourth arms... ase Lu v ss ca. 14 ,, 


Length of hectocotylized part... ... e. 6 0 ae | 355 


Remarks.—This variety has hitherto been referred to Polypus macropus Risso by most writers, 
although there are found numerous disagreements between them. According to the excellent illustrated 
description done by Jatta, in P. macropus (1) the funnel organ is distinctly and nicely W-shaped and 
not double V-shaped as in the present variety. (2) The hectocotylized part is small, being shorter 
than one-twentieth the entire length of the arm and it appears to be quite different in structure from 
that of the present variety, tapering to a pointed extremity and its copulatory groove not characteristi- 
cally spacious. (3) The suckers are more numerous and much more closely packed together and 
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those on the hectocotylized arm number 70 pairs viz. about twice as many as the maximum number 
in the variety in question. These differences have at last compelled me to separate these two species. 

What the Octopus kagoshimensis of Ortmann really was will probably always remain doubtful 
unless it is re-examined. I am rather inclined to consider that it is a juvenile specimen of the present 
variety. 

This variety is commercially very important, being common in Honshu, especially in Seto-umi. 

Locality.—Sakhaline, 42 fms. (Albatross!); Hakodate, Hokkaido (Berry); Aomori, Mutsu Prov. 
(Berry); Matsushima, Riduzen Prov. (Berry); Misaki, Sagami Prov. (Wülker); Yokohama (Hoyle); 
Tokyo Bay (Ortmann) ;? Kadsiyama (Ortmann); Wakanoura (Berry); Nagasaki (?Ortmann; Appellóf); 
? Kagoshima (Ortmann); Tokyo market (!); Tókyo Bay (!); Idzu Prov. (!); Shimizu, Suruga (Albat- 
ross!); Iki Prov. (!); Aichi Prefecture (!); Kohama, Wakasa Prov. (!); Osaka market (!); Bitchu 
Prov. (!); Kojima Bay (!); Tokushima (!); Shimonoseki (Albatross!); Beppu, Bungo Prov. (!); Naga- 
saki (Albatross!); off Osumi, 118 fms. (Albatross!); east of Tsushima, 66 fms. (Albatross!); Kanto- 
shai (!). 

Type locality. —Idzu Prov. 

Tvpe.—In Hokkaido Imp. Univ. 


Polypus variabilis sp. nov. pardalis var. nov. 


(Pl. XII, figs. 15, 16.) 


* This variety based on a male specimen obtained from Awa Prov. It is not yet sexually mature 
but already characterized enough to be separated from the typical variety. 

Texture slightly firmer than the typical variety. Surface thickly beset with fine uniform warts. 
Above each eye there are found three conical, warted cirri. Body a little longer than broad rouuded 
behind, only slightly constricted behind; no distinct peripheral ridge present on sides nor longitudinal 
groove on belly. Mantle-opening extends half round the body. 

Head slightly narrower than body, from which it is marked off by a merely slight constriction. 
Eyes scarcely at all prominent. Umbrella poorly and equally developed all round, extending only 
one-third up the arms to seventh pair of suckers. Funnel organ large, consisting of two well-separated, 
slenderly U-shaped pads; their length a little longer than the combined breadth and only slightly 
shorter than half the distance from anus to funnel extremity, lying about equidistance from both these 
points (Pl. XII, fig. 15). 

Arms almost as in the typical variety, but their suckers more numerous, less prominent, and more 
closely set than in it. Suckers on hectocotylized arm number 55 pairs. 

Branchial leaflets number 28 in each gill. 

Penis elongated but slightly thickend at the posterior end, connected with Needhm’s sac at a 
short distance from that end (Pl. XII, fig. 16). Needham's sac bent into an L-shape. Accessory sper- 
matophoric gland circinate, the coil separated from that of spermatophoric gland. 

Color in alcohol dark brown above, paler beneath, with well marked, characteristic paler patterns. 
Five of these patterns on the dorsal surface of body, much elongated, arranged in a transverse series 
so as to divide the surface almost into six equal parts. Patterns on arms, numerous, roundish, being 
5-7 mm. across, biserially and regularly arranged at uniform intervals; they are more distinct on the 
more dorsal arm where they number at least 30 pairs. 

Measurements.—total length 350 mm.; ventral length of mantle 40 mm.; eye to posterior end of 
body 50 mm.; breadth of body 37 mm.; breadth of head 35 mm.; length of left first arm 290 mm.; 
left second arm 220 mm.; left third arm 170 mm.; left fourth arm 180 mm. 

Remarks.—This variety approaches P. macropus Risso more than the typical variety does, but 
yet differs from it in the funnel organ, in the patterns on the dorsal surface of the body and in the 
number of the suckers on the hectocotylized arm. 

Type locality —Awa Prov. 

Type.—In Tokyo Imp. Univ. 
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Polypus variabilis sp. nov. minor var. Sasaki, 1920. 
l (PI. XII, figs. 17-19; textfig. 49.) 


Polipus macropus, var minor, Sasaki 1920, p. 181. 


Surface faintly warted, rather soft to the touch. Body almost as in the typical variety but more 
strongly constricted in the anterior and more sharply pointed in the posterior end (PI. XII, figs. 17, 18). 

Head about as broad as body, concave above, marked off by strong constrictions both in front and 
behind. Freely projecting part of funnel slender. Funnel organ small, consisting of two, far separated, 
posteriorly acuminated, V-shaped pads, of which the inner lobe is 74—34 as long as the outer. The 
pads a little shorter than one-third the distance from 
anus to funnel extremity, situated slightly nearer to 
the latter than to the former (Pl. XII, fig. 16). 

Arms almost as in.the typical variety but rela- 
tively longer and the umbrella less extensive. Shape 
and arrangement of suckers as well as hectocotyliza- 
tion all also nearly as in the typical variety. 

Gill composed of only 15-17 leaflets. 

Penis comparatively large, a little coiled but 
roughly triangular in contour (texfig. 49). Spermato- 
phores very much like those of the typical variety in 
structure but far smaller, the length being only 23 mm. Textfig. 49. 
and the thickness only 1 mm.; discharging tube 15 Polypus variabilis var. minor. Internal genital organs 
uns long, smooth ; sperm cord coils I9 turns. of mele sex; the testis is omitted; x 3. 

Color grayish brown, much deeper above, irregularly marbled and striped in a deeper shade. 


Measurements. 
No. of specimen i 
Sex ô 
Length, totali i$ WO agi Mae hee = een ME a HERO Dis 182 mm. 158 mm. 
Ventral length of mantle |... .. .. .. eco e s evo 20-44 17 
Eyes to posterior end of body .. .. .. o... .. . nee 29 5, 20 
Breadth of body — .. .. .. .. 0. 2 s e ee 12.8 ,, 12 
Breadth of head qni mu dur des SEs erre Poe pick diss Ke 12:5; 11 
Left Right 
Length of first arms... ou, emo o. eno o. se ss — mm. 145 mm. 
» » second arms o nae 4. s 2 cee see 115 4 93 » 
EDITA Arms il ie, de ssa WR ee eae aa 76 4, 38, 
IEA e ee AR o ER Chee i 65 , — 
Diameter of largest sucker of first arms ... ... aa o... +... 2.4 mm. 
” ” ” »  » Second arms .. .. .. n 2.0 », 
T “o o» » 9 third arms... e a us ss L5, 
55 T T » 9 fourth arms... .. e ... LO p 
Radius of umbrella betw. first arms... uao LL e ss ss 14 5» 
T ys ys = first and second arms .. .. .. I4 , 
T " » ee second and third arms... ... ... 125, 
2 E n T third and fourth arms ... ... ... II , 
Wis $ T » Fourth arms... .. .. 2 +... 85,5. 


Remarks.—This variety is based on two male specimens found in the “ Albatross” collection and 
to which the above: measurements are referred. Small as shown in those measurements, yet both the 
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specimens are already mature enough to produce spermatophores. . Besides this fact, the shape of the 
funnel organ, the number of branchial leaflets, the shape of penis, and the size of spermatophores all 
shown disagreement with those of the typical variety. 

Type locality —Near Omai-saki, Suruga Bay, 47 fms. (Albatross!). 

Type.—In U. S. Nat. Mus. 


E. Polypus tenuipulvinus Sasaki, 1920. 
(PI. V, fig. 9; Pl. XII, fig. 20.) 
| Polypus tenuipulvinus, Sasaki 1920, p. 182, pl. xxiv, fig. 5. 


Consistency firm and fleshy. Skin wrinkled in all parts, dorsal surface finely tessellated by in- 
numerable crossed grooves; the fasets thus formed bear each a faint wart at the center. Besides, 
there are found some number of ieee tubercles somewhat regularly distributed almost as in P. 
vulgatis. i 

Body compact, as long as broad, widest near the middle, somewhat truncated behind (PI. V, fig. 
9); moderately.convex above, devoid of horizontal ridge around the periphory. Belly also convex, 
but with a shallow longitudinal sulcus in the middle. 

Head a little narrower than body, marked off by constrictions both in dn and behind. Eyes a 
little prominent. Umbrella poorly and equally developed all round. Funnel slender, extending a 
little more than halfway to umbrella edge. Funnel organ peculiarly characterized, consisting of two, 
slender, longitudinal, a bit crooked pads, which begin at the funnel extremity where they are con- 
nected with each other (PI. XII, fig. 20). From that point they slightly diverging and widening 
posteriad, extend two-thirds down the distance to the anus, and then sharply turn back one-third their 
length, so as to form two hook-shaped ridges lying back to back. 

Arms unequal, the formula of length being 1>2>3>4 in the right side and 2>3=*1>4 in the 
left; the longest about twice the shortest, and about one-seventh the body-length. All roundish in 
section throughout, devoid of even a trace of contractile web on either side. Suckers small, prominent 
not expanded at the margin, which is thick and not shrivelled; rather sparsely set in two rows but at 
the base of arms, in a zigzag line. None of suckers specially enlarged on any arm, all gradually in- 
creasing in size to the ninth or tenth pair, then decreasing even more gradually towards the extremity. 

Hectocotylization not observed, the specimen examined being female. 

Radula also not examined. Caecum of stomach elongated, but bent into an L-shape. Gill 
composed of 16 leaflets. 

-. Vaginae thick, straight, terminating far behind the anus. 


Measurements. 
^ Length, total ... sss ooo 80 sae wre 2e 0 wee 155 mm. 
Ventral length of mantle... ... ... cee 68 e. e n I9 , 
Eye to posterior end of body ... ... ... .oo o... e e o e 22.95 5 
e Breadth of mantle ... ... cee ..o s aa Jaar am re cS 20g, 
Breadth of headit uu vs ste! else CER o Mee rex Cave vex o rosis IO 
i Left Right 
Length of first arms... cee see eee cee eee eo ee eee 95 mm. 105 mm. 
T 13 Second arms ... oer e 0 o 0e wee Oe 135 gy 95 » 
medi si ss third arms. use ose 2e cino wing ce 39 094 na 97 ja 90 ,, 
T » fourth arms ca, xS owe c eden abo dk Cue n uy, Cede FR? ui 7O , 
- Radius of umbrella between first arms .. e. e eee e e eee 15 mm. 
» » » » first and second arms — ... s.s eee e. I6 , 
» o» T » second and third arms... see eee . 17 , 
» 0» » » third and fourth arms... ... eee s I5 y 


» m y» 4 " fourth arms — .... +... ..o o... eno... 15 


» 
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Diameter of largest sucker of first arms... e.. ... e en << 2.1 mm. 2.1 mm. 
» » » j » second arms ... ..4 eer £e e 26 ,, 2.5 4, 
» T 5 »thirdarms |... 4. .. 6. e. 20 , 720 4. 
» T » a fourth arms sis as wer eee e 1.6, L6 , 


e » 


Remarks.—The species is based upon a single female found in the “ Albatross” collection. The 
ovary of the specimen is already relatively large, being about 10 mm. broad; its eggs appear to be 
nearly mature, attaining a length of about 3 mm. 

The specimen is separated with some hesitation from P. variabilis n. sp. The principal differ- 
ences from it lie (1) in the funnel organ, (2) in the surface ornamentation, (3) in the umbrella, and (4) 
in the shape of body as well as (5) in the number of branchial leaflets. 

Type locality.—Sagami Sea, 70 fms. (Albatross!). 

Type.—In U. S. Nat. Mus. ` 


Polpus globosus (Appellóf, 1886). 
(Pl. XII, figs. 21, 22; textfigs. 50-53.) 


Octopus globosus, Appellof 1886, p. 7, pl. i, figs. 4, 5.— Ortmann 1888, p. 662.—Ortmann 1891, 
p. 669. (pars).—Goodrich 1896, p. 19, pl. v, fig. 81.—Joubin 1897b, p. 98.—? Appellóf 
1898, p. 565. 

Polvpus globosus, Hoyle 1909, p. 259.— Berry 1912b, p. 388. 


Two male and six female specimens from various localities are in hand, being referred with little 
hesitation to the present species. They measure up to 25 cm. in total length, sexually mature indi- 
viduals being over 19 cm. long. 

Dorsal and lateral surfaces sparsely and irregularly beset with low conical pustula-like warts of 
various sizes (Pl. XII, fig. 21). Between the warts the skin is quite smooth and very rarely wrinkled 
except a few creases at the nape. Above each eye there are found five to seven of such warts, 
crowded together, of which two or three exceed in size and represent the usual cirri. 

Body compact, globose, but ordinarily a little longer than broad and a little flattened dorso-ven- 
trally ; the posterior end nicely rounded. Neither horizontal ridge nor streak like tubercles developed 
around the periphery, but a faint groove formed along the mid-ventral line. Mantle-opening rather 
narrow, scarcely extending half round the body. 

Head large, only a little narrower than, or even as broad as, body; flattened above, marked off 
by weak constrictions both in front and behind. Eyes but little prominent. Umbrella of moderate 
breadth, its radii about equal and 14 as long as arms except that between ventral arms which is 
decidedly shorter than the others. 

Funnel conical, of moderate size, extending about halfway to umbrella margin. Funnel organ 
conspicuous, longer than broad, and two-fifths as long as the distance from anus to funnel extremity; 
situated nearer to the latter than to the former; W-shaped, consisting of a fillet of moderate and uni- 
form breadth, of which the angles of bend are all rounded, and of which the inner divisions a little 
longer than the outer (textfig. 50). 

Arms unequal, the formula of length ordinarily 1>2>3>4; the longest about a half as long 
again as the shortest, and four to five times the body-length. All squarish or roundish in section, 
devoid of contractile web on either side. Suckers somewhat prominent, cylindrical, not expanded at 
the margin which is firm, thick, and not shrivelled. They number 170 or more on the first and also 
on the second arm, and 150 or more on the third arm as well as on the fourth; rather thickly set in 
two series even to the base of arms. They show a similar respect as to their size in all arms; none 
attain any special enlargement on any arm, but they become very gradually larger to the umbrella 
edge and then smaller even more gradually towards the extremity; the suckers at the base o arms 
are not so small as usually met with in other octopi. 
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In the largest male examined, which measures 170 mm. in total length, and in which the sperma- 
tophores not yet developed the hectocotylized arm is about two-thirds as long as the corresponding 
arm of the opposite side, the distal one-fifteenth being represented by the terminal organ. This organ 


Textfig. 50. Textfig. 51, 
Polypus globosus. Mantle and funnel laid Polypus globosus. Part of radula; x 61. 
open; x 4/3 


Textfig. 52. Textfig. 53. 
Polypus globosus. Internal genital organs ~- ' Polypus globosus. Internal genital organs of female 
of male sex;x4/3. A. Outer aspect. sex;x4/3. A. Vental view. B. Dorsal view. 


B. Inner aspect; the testis is omitted. 


roughly conical, somewhat expanded at base; copulatory groove wide and deep, furnished with a pin- 
nate ridge, the rami of which number about 15 on either side (Pl. XII, fig. 22). Spermatophoric 
groove wide, well-defined, terminating in a conical calamus about one-third as long as the terminal 
organ. Suckers on the normal part number about 38 pairs. 

Branchial leaflets number 17-19 in each gill. 

Radula as shown in textfigure 51. Caecum of stomach rounded, a little turbinate, coiling one 
turn and a half. Posterior salivary glands paired as usual but invariably coming into a close contact 
with each other, altogether being a placoid shape; their duct united at the central part of head. Entire 
course of ink-duct traceable on the surface of liver. 

Penis in the largest male alluded to elongated, slightly expanded posteriorly; rounded on both 
sides, connected with the duct of Needham’s sac near the posterior end (textfig. 52). Accessory 
spermatophoric gland circinate, its coil quite separated from that of spermatophoric gland. 

Fully formed ovary as long as or even longer than broad; its eggs less than 100 in number, and 
large, measuring 10 mm. in length. Oviduct very thick and short only a bit crooked, their distal 
extremity distant from anus as far as the gill-length (textfig. 53). Oviducal ball very large, situated 
near togethe in front of ovary. 

Color in alcohol uniformly drab, lighter below. 
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Measurements, © 
No. of specimen i ii k iji 
Sex 9 9 8 
Length, total ... ... .. 2 6 e e El y a I95 mm. 150 mm. 170 mm. 
Ventral length of mantle... .. o... 2 24 2 n 40 4, 24 5 28 ,, 
Breadth of body |... LL s ss usse tee cee ae 25 » i 20 ,, 21 y, 
Breadth of head... us us 0. 0.0 lese 22 , | 20 ” 20 ,, 
Eye to Posterior end of body... .. .. .. .- 45 5» 32 » 30 55 
Eye to umbrella edge .. ... LL... OTT AE 40 , 26 ,, 29 ,, 
Left Right Left Right Left Right 
Length of first arms... s. uus us se ss | 150mm. 150 mm. | 116mm. IIÓmm. | 133mm. — mm. 
»  » Second arms... o... LL. ss s se s | 140 s. 1D 98 , 106, |123 » 108 ,, 
» o» third arms... us us us ss ss ss | 120. 4, 120. y, 85, 85 4 106 5, 70 , 
» o» forth arms... s us ls cae ss ss ss | HO gy HS gy 85, 85, 98 , 113 5 
Radius of umbrella between first arms ... ... .. .. 22mm. 20 mm. 23mm. 
» » T /5 first and second arms  ... 22 ,, 20 4, 23/3; 
5 3 5 2; second and third arms ... 22 p 20 y 23 » 
E 35 i » third and fourth arms... 22 , 20 , 255, 
” T T 3s fourth arms... .. .. .. 15» 18 ,, 18 ,, 
Diameter of largest sucker of each arm ... 


Remarks.—The specimens at my disposal differ from Appellóf's description in a few points: he 
states that the arm order is 2, 4, I, 3, or 2, I, 4, 3, and that the neck contriction is strong. 

This species shows a resemblance to P, variabilis n. sp., but differs from it principally in the sur- 
face ornamentation, in the genital, and funnel organ. Further, the arms are not so considerably 
unequal as in that species. 


4 


Locality —Nagasaki (Appellóf; Joubin); Nicobars (Goodrich); Kabusa Is. (Goodrich); Malacca 
Str. (Goodrich); Bombay (Goodrich); Ceylon (Goodrich); Ternate (Appellóf); Sagami Prov. (!); 
Wakasa Prov. (!); Nagasaki (!); Fukuoka (!); Kagoshima (!). 


Polypus salebrosus Sasaki, 1920. 
(PI. VI, figs. 5, 6; textfig. 54.) 
Polypus salebrosus, Sasaki 1920, p. 182. 


This species is based on two females found in the “ Albatross” collection. The larger of these 
specimens seems almost mature, the ovary being fairly large in comparison to the body, and its eggs 
measuring 7 mm. in length. 

Skin rather loose, soft. Surface quite rough in all parts, being thickly baset with coarse, well- 
defined, characterstic round-headed warts of various shapes, which on the lateral and ventral surface 
of body run together and arrange themselves in longitudinal lines (Pl. VI, figs. 5, 6). 

Body subglobose, widest near the middle, rounded posteriorly, moderately vaulted above; sides 
bearing neither horizontal keel nor streak-like tubercles around the periphery; belly evenly convex, 
but slightly depressed in the middle. Mantle-opening of moderate breadth, extending just half round 
the body. 

Head broad, but narrower than body. Neck constriction weak. Eyes a little prominent. Um- 
brella thick, fleshy, extending for about one-third the length of arms, but between the ventral arms 
its extent is only I{Y— their length. Funnel short, extending less than halfway to umbrella edge. 
Funnel organ of moderate size, as broad as its own length, which is in turn about half the distance 
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from anus to funnel extremity; situated slightly nearer to the former than to the latter; W-shaped, 
. consisting of a fillet of moderate and uniform breadth; the inner divisions decidedly longer than the 
outer (textfig. 54). : 
I Arms subequal, the formula of length being 4>3>2>1, 
the longest about two or two and a half times as long as body. 
All conical, thick at base, then rapidly tapering off towards 
extremities, destitute of a contractile web on either side. 
Suckers only a little prorninent, their distal margin thick and 
not expanded at all, rather sparsely set in two alternate rows 


"A Mao... re but at the base of arms they are more sparse and the first 
et | three or four are in a single line. The size of suckers does 
r S . . 

SACE. not vary in different arms. On each arm they become gradu- 


ally larger to the vicinity of the umbrella edge, and then 


Textfig. 54. 
Folypus salebrosus. Mantle and funnel, 
laid open; x 24. 


Gill composed of 19 leaflets. 


smaller also gradually towards the extremity. 
Hectocotylus not observed, the specimens examined 


being female, 


Radula also not examined. 


Ovary much more expanded sideways than lengthwise. 
Vaginae thick, slightly curved, terminating far behind the anus. 


Color in alcohol uniformly light cardinal to claret throughout. 


No. of specimen 
Sex 
Length, total 
Ventral length of mantle 
Eye to posterior end of body 
Breadth of body 
* Breadth of head 
Eye to umbrella edge 


Length of first arms 


» „ Second arms .., 


» third arms 


» fourth arms ... 


Measurements. 
i 


3 


153 mm. 

40 

45 5 

46 ,, 

38 5, 

35 35 
Left Right 


~~ nn. 


86 ,, 
94 ” 


75 mm. 


Left 
4I mun, 


77 nm. 


17.5 s 


23 ” 
21 ,, 
21 4, 
20 4, 


Right 
40 mm. > 


81 ,, 
87 19 


43 » 
44 » 


44. » 
45 5, 


100 ,, 


Radius of umbrella between first arms 


95 39 


26 mm. 


45 » 


45 5 
15 mm. 


first and second arms 26 ,, 15 


second and third arms ... .. 26 ,, : .- IS 


third and fourth arms ... ... |. 28 ,, 15 


fourth arms... 20 4, I2 


Diameter of largest sucker of first arms.... .. . .. .. 4» 1.8 


5 sì second arms ... .. .. ... 45 


» third arms... .. .. v. us 4» 


» fourth arms... s us 4.2 


Remarks.—The establishment of this species is more than usually satisfactory, since the specimens 
referred to are excellently preserved and so well characterized by the surface ornamentation and the 
shape of arms that in these respects there is no agreement with any of species hitherto known. 


Locality.—Off Kinkasan, Rikuzen Prov., 266 fms. (Albatross!); Okhotsk Sea, 440 fms. 
(Albatross!). i i l 


Type locality.—Off Kinkasan Rikuzen Prov. 
Type.—In U. S. Nat. Mus. 
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Polypus validus Sasaki, 1920. 
(Pl. VI, figs. 7-9; Pl. XII, fig. 23.) 
Polypus validus, Sasaki 1920, p. 183, pl. xxiv, fig. 3. 


The type specimen of this species collected by the “ Albatross” is an adult male 20 cm. long. 

Consistency rather firm, fleshy. Smooth skin found at the ventral surface of head, mid-ventral 
region of body, margin of umbrella, distal part of three dorsal pairs of arms and whole surface of the 
ventral arms. In the remaining parts the surface is beset with innumerable, conspicuous, peculiar, 
nearly stelliform warts composed of several lugosities each, and so well defined that the skin between 
them is quite smooth and even (PI. VI, fig. 7). The warts above head and body relatively large, and 
somewhat separated from one another, becoming smaller, and more closely set laterad and then ventrad, 
thus they attain a minimum size and closest distribution along the marginal zone of the warted area, 
the transition from the warty to smooth condition taking place somewhat suddenly (PI. VI, fig. 8). 

Body slightly broader than long, a little flattened dorso-ventrally, broadest near the middle; 
posterior end faintly pointed. No horizontal keel developed along the periphery but a deep median 
longitudinal sulcus formed on belly. Mantle-opening of moderate breadth, extending half round the 
body. 
| Head broad, but a little narrower than body. Neck constriction very weak. Eyes scarcely at 
all prominent though their balls appear large. Umbrella of moderate and uniform breadth all round, 
extending about a quarter up the arms, then continued on along either side to the extremity as a ridge. 
Funnel short. Funnel organ not examined. 

Arms subequal, the formula of length 1727» 37724; the longest a little longer than thrice the 
body-length. All proximally aquarish in section, but roundish distally, tapering to subtile extremeties. 
Suckers prominent, not expanded at the distal margin, which is neither shrivelled nor folded; arranged 
in two series, except the first four or five which are in a zigzag line (PI. VI, fig. 9). The size of suckers 
does not vary according to the arm. On each arm they become somewhat rapidly larger to the tenth 
pair; from this to the forteenth pair are the largest, situated near the umbrella edge; then they diminish 
gradually towards the extremity. 

Right third arm prominently hectocotylized, robust, much shorter and thicker than the left third, 
terminating quite abruptly (Pl. XII, fig. 23). Terminal organ short, thick, rigid, a little flattened 
dorso-ventrally, somewhat narrowing distad but the extremity is quite blunt. Copulatory groove 
smooth, widely and deeply excavated, marked off on sides by sharp folds. Spermatophoric groove 
wide, terminating in a conical calamus about one-fifth as long as the terminal organ. Suckers on the 
normal part number 22 pairs. i 

Branchial leaflets number only 15 in each gill. 

Penis large, measuring 20 mm. by 4 mm., cylindrical but slightly thickened at the posterior end, 
connected with the duct of Needham’s sac near the anterior end. Spermatophores 48 mm. long; its 
diameter 1.4 mm. at the aboral part, then quite gradually diminishing into 0.8 mm. at the oral end. 


Measurements, 
Length, total ... 4. see ere eee ere on. nea He He es 184 mM. 
Ventral length of mantle — o... ... 4. emo sl s 39 di 


Eye to posterior end of body... ... ees o. e. e 6. 6 45 ys 
Breadth of body sie sss Gos ssi wrn dis cose dasi 44 y 
Breadth of head 42 , 


Left Right 

Length of first arms... eee ee e. 6. 6. e 130 mm. 130 mm. 
" » Second arms e... cee ois seso wee ose 12), 123 , 
3 sy third arms. E" es a a e e ZO ys 88 ,, 


N OUT A arms x«« 4v ir ure ee. ede. Cana Gas eh, DIE 55 120 5, 
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Radius of umbrella between first arMS ... ss. ees eee eee s 30 MM. 
» » nm »  .firstand second arms -e eee wee +. 34» 
» n » » second and third arms ... se eee eee 35 4 
5» n o» » third and fourth arms +... +... wee ... 30 y 
» » n x  fourtharms xe dee sx) ae: ia lav (284 

Diameter of largest sucker on each arm +... wee tee 2 s s ($5 y 


Remarks.—This species resembles P. californicus Berry in the surface ornamentation but quite 
differs from it in hectocotylization and in the shape of suckers. The specific name “validus” is in 
reference to the robust build of the hectocotylized arm. 

Type locality —Near Koshiki I. Satsuma Prov., 424 fms. (Albatross). 

Type.—In U. S. Nat. Mus. 


Genus Scaeurgus Troschel, 1857. 


Scaeurgus, Troschel 1857, p. 51; 1858, pp. 299-302.—Tryon 1879, p. 127.—Hoyle 1886b, p. 
14.—Stcenstrup 1887a, pp. 95, 103.— Jatta 1896, pp. 50, 230.— Berry 19142, p. 304. 

Octopus (pars), Fer. et d'Orb. 1835, p. 17.—Gray 1849, pp. 11, 19.— Verany 1851, pp. 22, 25.— 
Tryon 1879, p. 121. 


A pair of subtile horny stylets present internally. Left third arm hectocotylized. First part of 
spermatophoric gland marked off from the remaining part by a strong constriction at least in the 
Japanese specimen examined by me. 

Type.— Scaeurgus titanotus Troschel, 1857. 


Scaeurgus patagiatus Berry, 1913. 
(Pl. XII, figs. 24, 25; textfigs. 55, 56.) 


Scacurgus sp., Berry 1909, p. 418. l 
Scacurgus patagiatus Berry 1913c, p. 564; 1914a, p. 305, pl. xlvii, figs. 2, 3, pl. xlviii. fig. 1, 
textfig. 19.—Sasaki 1920, p. 184. 


A mature male found in the “Albatross” collection is referred with some doubt to the present 
species. The following description is applicable to that specimen. 

Consistency firm and fleshy. Surface, except the ventral side of head, thickly beset with rounded, 
well-defined warts, of which the thickest distribution is above the body and the inter- and post-orbital 
region of the head. The warts behind the body are the largest, though rather ill-marked, the best 
defined ones being above it; those around and between the eyes are the smallest, yet clearly marked. 
The warts on the belly and periphery of body and sometimes also on its back, show a tendency to run 
together and arrange themselves in longitudinal series. A single, roughly semilunar, lamelliform, 
warted cirrus present above each eye behind the pupil, but none is perceptible in front of it. Neither 
special tubercles nor ridges are perceptible above the body, but on each arm are found some in a 
longitudinal series along the aboral surface. 

Body compact, nearly as broad as long, widest near the middle, rounded behind, its back rather 
highly arched; belly flat, but with a shallow longitudinal sulcus in the middle. A faint interrupted 
keel developed around the periphery. Mantle-opening wide, extending a little more than half round 
the body. 

Head rather small, about two-thirds as broad as body, marked off by weak constrictions both in 
front and behind. Eyes prominent. Umbrella well developed, of nearly uniform breadth all round, 
but a little narrower between dorsal arms as well as between ventral arms. Between the lateral arms 
it extends about a quarter up the arms. Margin of umbrella continued along the ventral side of arms 
to the extremity as a contractile web. 

Funnel small, nicely conical, well marked off even at base, extending less than half way to um- 
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brella edge. Funnel organ large, as broad as long, and half as long as the distance from anus to 


funnel extremity, situated slightly nearer to the latter than to the former; nicely W-shaped, consisting 


of a rather narrow fillet; the outer divisions slightly shorter than the inner (Pl. XII, fig. 24). 


Arms subequal, the formula of length 2747» 37» 1; three to four times as long as body. All 


regularly and gradually taper to subtile extremities, but coiled and 
folded upon themselves in the preserved state, owing to the contrac- 
tion of contractile webs. Suckers about 90 pairs in number, promi- 
nent, each with a thin expanded margin, which is sharply warped 
and turn inwards probably due to contraction caused by alcohol; 
rather closely set biserially except at the base of arms, where they 
are sparse and in a zigzag line. On each arm they become rapidly 
larger to the seventh pair; this and next pair is especially enlarged 
and situated just opposite to the umbrella edge, whence they diminish 
in size distally, for some extent rapidly but very gradually afterwards. 

Left third arm prominently hectocotylized, about four-fifths as 

-long as the left third, and the distal one-tenth being occupied by the 
terminal organ. This organ nicely spoon-shaped but the lateral 
margins heavily curve and turn inwards so as to effect the whole 
apperance to be conoid-cylindraceous (textfig, 55). The copulatory 
groove thus enclosed by the margins is very deep and ample, lined 
with a nearly smooth skin. Spermatophoric canal, deep, well-defined, 
marked by innumerable striations; in this condition it is continued on 
to the calamus, which is conspicuous, attaining two-fifths the entire 
length of the terminal organ, shaply pointed, and deeply furrowed. 
Suckers on the normal part number 38 pairs. 

Branchial leaflets number 25 in each gill. 

No radula nor horny stylets examined. 

Penis situated to the left side of the median line as in Polypus; 
slender and cylindrical but bent into the shape of a U, of which the 
right ramus is longer than the left (Pl. XII, fig. 25). Fully-formed 
Needham's sac bent into an L-shape, its duct connected with the left 
ramus of the penis at some distance from the free extremity. First 
part of spermatophoric gland, pyriform, separated from its remaining 
part by a strong constriction. 

Spermatophores 50 mm. long; its two-fifths occupied by the 
opaque part consisting of 40-46 coils of sperm cord (textfig. 56). 
The broadest part of etui situated in the opaque part at a short 
distance from the aboral end, measuring about 1.5 mm. in diameter, 
and then it narrows quite gradually toward the oral end, but slightly 
constricted at the origin of the pellucid part; the diameter near the 
aboral end is about 1. mm. The discharging sheath shows no spiral 
turns except a weak curve near the oral end; to the oral side of the 
midway along its length there is formed a fusiform division by two 
distiuct constrictions. 

Color in alcohol, drab for the most part, faintly marbled with a 
light chocorate of various tones. 


Measuremen 


Length, total vs 
Ventral length of mantle ... 
Eye to posterior end of body ... 


Textfig. 55. 


Scaeurgus patagiatus. Hectoco- 
tylus; x 10/3, 


Textfig. 56. 


Scacurgus patagiatus, Sperma- 
tophore. A. Total view; x 10/3. 
B. Portion of pellucid part; x 13. 


. 235 mm. 
45 2» 
57 » 


103 


104 Madoka Sasaki: 


Breadth of body. cai. care ven cans Sass Gite eee exe ee Gad ee 46 m 
Breadth of head. — 4... ss ..oo eee nee tee nee He f S 33 y) 
Eye to umbrella margin ... ses BS: ry; 
Left Right 
Length of first arms... ee. see eee e ee n He! e. I40 mm. 150 mm. 
» 5, Second arms s.s. ses wee wee e wee ne S S IJO gy 172 , 
ogg third arms te 6 s e s S S8 125, 160, 


»  » fourth arms TS 
Diameter of largest sucker of first arms... ee eee s e s. e. 9 mm. 


" ET. »  »Secoud arms see eee e e e ... 108 ,, 
" m4 5 » third arms ie u ee True. Sean Ue RS Gee DOLOS. a; 
5 m ad » ay fourth arms +... . +... e se e 10 , 
Radius of umbrella between first arms +... ses eee s o... e 34), 
a oF 5 m first and second arms ze "exe ere cue A 
» yi 5 m second and third arms... sse ... ... 42 , 
ji f 5 m third and fourth arms i Ghat. nua ede 142 Ji 
" 5 " m fourth arms into beds deem Cere E aa ARS or 
Length of hectocotylized part... sse eee eee 8 e e e n I2 y 


Remarks.—The specimen referred to is much larger than those shown by Berry and disagrees with 
his discription in some respects: (1) no ridge-like folds are found above the body, nor any vertical 
papilla behind it; (2) the supraorbital cirri are not two in number but only one; (3) the umbrella 
is not broadest at the dorsal part but at the lateral parts; (4) the specially enlarged suckers are 
found not only on the third arms but also on all the other pairs; (5) the calamus of the hectocotylus 
is decidedly shorter than half the entire length. As far as the first three characteristics are concerned 
the specimen in question rather approaches Jatta’s illustrations of S. znicirrus Delle Chiaje, but dis- 
tinctly differs from it in the funnel organ and in the number of the suckers on the hectocotylized arm. 


Locality —Hawaiian Is. (Berry); south of Kyúshú, 165 fms. (Albatross!). 


Suborder Decapoda Leach, 1817. 


Sephinia, Rafinesque 1815 (fide Gray).—Gray 1849, pp. 2, 35. 

Decapoda, Leach 1817, p. 1379.—d'Orb. in d'Orb. & Fér. 1835, p. 219.—d'Orb. 1845, p. 236. 
—Gray 1849, p. 205.—Verany 1851, p. 55.—Adams H. & A. 1858, p. 25.—Keferstein 
1866, p. 1438.—Tryon 1879, pp. 101, 102.—Berry 19142, p. 307; 1920, p. 149.—Naef 
1921, p. 527. 

Decacera, de Blainville 1824 (fide Verrill).—Verrill 1881c, p. 426; 1882, p. 285. 


Body ordinarily slender, and pointed behind. Fins invariably developed. Head and mantle 
sometimes continuous at nape, but more often separated, the nape bearing a cartilaginous locking 
apparatus (nuchal cartilage). Funnel base also furnished with a pair of cartilaginous locking apparatus 
(funnel cartilages), fitting over the corresponsing cartilaginous protuberances of mantle (mantle carti- 
lages). Usually a calcareous or horny longitudinal skeleton present, hidden in the dorsal part of 
mantle, but in Spera it partly appears externally and is coiled, its internal cavity divided into several 
chambers by septa. Retractor pallii medianus very rarely developed. Funnel valve usually present. 
"Mouth surrounded by buccal membrane in addition to inner and outer lips. Arms normally five- 
paired, but the fourth pair from the dorsal, known figuratively as tentacles, is greatly modified to. 
function as highly specialized grasping organs originating in the head between and inside the roots of 
the third and fourth pairs of the remaining arms. Suckers invariably pedunculate, furnished with 
horny rings, which sometimes may be transformed into hooks. 


*) Original description given by Leach: Pedes ordinardii a basi ad apicem interne antiliis pedunculatis instructi; 
pedum par quartum basi simplex, apice dilatatum interne planum antiliis pedunculatis instructum. 
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Notice.—Robson (1926) assumes that the function of the hectocotylized arm of Decapoda is not 
. same with that of Octopoda, namely, is that of insemination, but rather that it serves for the purpose 
of tactile stimulation during coitus ; he therefore suggests a new term “ nuptial arm ” for the arm in 
question of Decapoda. In this work, however, I prefer the term “ hectocotylized arm " as has been 
employed hitherto. Because (1) the term is itself historical, and (2) as far as I have been able to 
ascertain, there is no fundamental functional difference between the arms in question of Decapoda and 
Octopoda. In either group the arm is to transport the spermatophores (or spermatozoa) to some part 
of the female body. The difference, if any, between both the groups as regards the sexual activity is, 
the seminal receptacles or the part where the female receives sperm products is more intimately con- 
nected with the visceral organs in Octopoda than in Decapoda. 


Division Myopsida (d’Orbigny, 1839). 


Decapoda Myopsidae (pars), d'Orb. in d'Orb. et Fér. 1839, p. 220.—d'Orb. 1845, p. 237. 

Myopsidae, Keferstein 1866, p. 1441.—Verrill 1881c, p. 432. 

Myopsida, Hoyle 1886b, pp. 16, 110; 1904b, p. 6.—Pfeffer 1908a, pp. 15, 24.—Naef 1912, 
p. 241.—Berry 1912a, p. 290; 19142, p. 307. 

Sepioidea + Metateuthoidea myopsida, Naef 1921, pp. 535, 536. 


Eyelid closed, veiling the eye save for a minute pore in front of it ; frequently forming a crescent- 
shaped fold (lidfold) in the ventral part. Tentacles often retractile into head, in which they originate. 
None of suckers transformed into hooks. Only a single functional oviduct present, viz. that of the 
left side. Photogenic organ usually absent, but sometimes may occur in mantle cavity. 

Animals mostly littoral in habit; eggs fixed on various substances in the sea-bottom, separately 
enclosed within fibrous or horny capsules, or massed together within a common gelatinous coating. 


Key to the families of Myopsids herein described.” 
(A) No cattle-bone present but horny pen (gladius) may occur. 
(a) Body elongated. 


(1) Fins large; nuchal cartilabe present, also a gladius | ........... A Loliginidae. 
(2) Fins minute; no nuchal cartilage present, nor gladius ..sesseesssseeseeereeress Idiosepiidae. 
(b) Body short, rounded. 
(1) Fins terminal, tentacles exactly resembling arms at their origin ......... Promachteuthidac. 
(2) Fins lateral, tentacles originating in specialized sacs in head | .............. ses. Sepiolidae. 
(B) A hard cattle-bone (calc shell) present ; body ovate ; fins narrow and marginal...... Sepiidae. 


Family Loliginidae (d'Orbigny, 1839). l 


Loligidae, Orb. in d'Orb. et Fér. 1839, p. 297.—d’Orb. 1845, p. 318.—Gray 1849, pp. 36, 66 
(pars). 
_ Loliginidae, Adams H. € A. 1858, p. 35.—Verrill 1881c, p. 433; 1882, p. 341.—Carus 1890, 
p. 455.—Pfeffer 1908a, p. 24.—Naef 1912, p. 243; 1912b, p. 741; 1921, p. 535.—Berry 
19142, p. 307 ; 1920, p. 153.—Grimpe 1921, p. 299. 

Body elongated, more or less tapering caudad. Mantle separata from head even at nape 
which, however, is provided with an oblong locking cartilage. Fins terminal, both rhomboidal or 
cardioid, half as long as body or even a little longer ; but sometimes may be enormous, ovate and 
marginal. l 

Eyelid closed and evenly continuous, but a minute preocular pore ; no lid-fold. A conspicuous 
w-shaped olfactory crest present behind each eye. Suckers biserial on sessil arms, quadriserial on 


*) According to Naef's system of classification, the families Loliginidae and Promachoteuthidae belong to the 
suborder Zeuthoidea whereas all the remaining families, to the suborder Segioidea, the system also followed. by Grimpe 


(1922). 
è 
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tentacles at least on their hand. Dorsal funnel retractors well separated except in LoZo/us. Funnel 
cartilages elongated, slightly widening caudad, each with a median longitudinal groove. Mantle- 
cartilage ridge-like, longitudinal. Funnel organ composed of a conspicuous /-shaped dorsal pad 
and two oval ventral pads. Gladius well developed, nicely penniform, usually extending the whole 
length of body. Left ventral arm hectocotylized. 


Key to the genera found in Japan. 
Fins rhomboidal, a little longer than half the mantle- iene TI TO Loligo. 
Fins ovate, enormous, extending the whole length of mantle.....ssscscseererenenenenenees Sepioteuthis. 


Genus Loligo Schneider, 1784. 


Loligo, Schneider 1784, p. 110—Leach 1817, pp. 138, 140 (pars).—d'Orb. in d'Orb. et Fér. 
1839, p. 305.—Gray 1849, p. 68.—Verany 1851, p. 88 (pars).—Adams H. & A. 1858, p. 
36 (pars).—Tryon 1879, p. 141.—Verrill 1881c, p. 307; 1882, p. 341.—Carus 1890, p. 
455.—Pfeffer 1908a, p. 25.—Naef 1912b, p. 744; 1921, p. 535.—Berry 1914a, p. 310; 
1920, p. 153. 

Teuthis, Gray 1849, p. 76.—Adams H. € A. 1858, p. 38.—Naef 1912b, p. 743. 

Doryteuthis, Naef 1912b, p. 742. 


Body elongated, tapering posteriad. Fins terminal, ordinarily a little longer than half the body 
length, both longitudinal-rhomboidal or cardioid. Distal part of left ventral arm hectocotylized. 
Nidamental glands attain an enormous size, accompanied by accessory glands. A spermatic cushion 
present at the ventral part of buccal membrane, resting in a pair of ramified seminal receptacles. A 
luminous organ may develope on each side of the rectum or of the inkbag. 

Type.—Loligo vulgaris Lam. 1798. 


Key to the species of Z oligo represented in Japan. 
(A) Body over 30 cm. long at maturity, greatly elongated, its length being greater than 6- times 
the breadth ; arm-suckers with 8-15 long-teeth on the distal edge. 
(1) Tentacles large; their suckers unequal, those on hand equipped with numerous, 
acute, separate teeth alternately long and short. 
(a) Horny ring of arm suckers with plate-like quadrangular teeth ; about distal half of left 
ventral arm, hectocotylized —.......... esee esee nennen nnns L. edulis. 
(b) Horny ring of arm suckers with triangular or conical teeth; distal one-third of left 
ventral arm, hectocotylized ..oomoroconnonconnraroconaroniccancnaninacancoso L. formosana. n. sp. 
(2) Tentacles small, thin; their suckers minute, subequal, those on the central part 
equipped with 10-14 long, uniform teeth on the distal margin ......... L. bleekeri, 
(B) Body less than 10 cm. long even at maturity, its length less than 4-times the breadth ; horny 
rings of arm-suckers smooth or with very broad, close-set teeth ; tentaclar suckers en 
(a) All arm-suckers with dentate ring. 
(a) Central hand-suckers of tentacles with distinctly dentate ring. 
(i) No luminous organ on inkbag. 
(1) Suckers on lateral arms larger than on remaining arms, and those on the middle 
part equipped with 10 or more broad teeth; tentacular suckers with 20-30 


sq tarish teeth L TADICA 
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(2) Suckers on lateral arms only a little larger than on remaining arms ; their horny 
ring with 3-5 very broad teeth ; tentacular suckers with about 20 sharp, separate 
[d IT L. beka. n. sp. 
(ii) Luminous organ on each side of inkbag ............... esee L. oshimai. n sp. 
(b) Central hand-suckers of tentacles with smooth horny ring. 
(i) Carpal suckers of tentacles with dentate ring. 
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(1) Larger arm-suckers with about 9 broad teeth; largest central suckers of tentacles 


4- to 5- times as large in diameter as their marginal suckers ......... L. kobiensis. 

(2) Every arm-sucker with only 4 or 5 very broad teeth ; tentacular suckers all rather 
E L. gotoi n. sp. 

(ii) Carpal suckers of tentacles with smooth ring .........2 eese L. tagot n. sp. 

(B) Larger arm-suckers with smooth tp L. aspera. 


Loligo edulis Hoyle, 1885. 


Japanese name : Kensaki-ika (Honshu); Surume-ika (South Japan); Ma-ika (Yuami Prov.) 
(Pl. XIII., figs. 1-4; textfigs. 57-59.) 


? Loligo chinensis, Gray 1849, p. 74.—Tryon 1879, p. 145.—Ortmann 1888, p. 657, pl. xxiv ; 
pl. xxv, figs. 2a-2d.—Berry 1912b, p. 398.—Sasaki 1914, p. 601. . 
Loligo edulis, Hoyle 1885b, p. 186; 1885d, p. 281; 1886b, p. 152, pl. xxiii.—Ortmann 1888, 

p. 663.—Brazier 1892, p. 16.— Berry 1912b, p. 398.—Sasaki 1914, p. 600.—Sasaki 1920, 
p. 184. 
Loligo budo, Okada 1927, p. 93. 


Of this species innumerable specimens from various localities have been placed at my disposal for 
examination, measuring up to 40 cm. in mantle-length. About medium-sized individuals among 
them agree in essential characters with Hoyle's description of the species. 

Mantle lender, of about uniform breadth for a quarter of the length from the anterior margin, 
then gradually tapering to a more or less acuminated extremity ; the breadth in full-grown speci- 
mens is about six times of its length, but only four to five times in medium-sized specimens. Belly 
in male ordinarily provided with a longitudinal ridge in the middle (Pl. XIII, fig. 1). Anterior margin 
of mantle furnished with a rounded projection at the mid-dorsal part and widely emarginated in the 
ventral parts, the excavation marked off by a distinct pointed projection on either side. 

Fins taken together longitudinal-rhomboidal, broadest a little in front of the middle; their 
lateral angles rounded and the anterior attachments a little auriculate. The length of fins becomes 
proportionately greater as the animals grow older, attaining, in full-grown specimens, one and a half 
times their combined breadth, and about two-thirds the mantle-length. 

Head a little narrower than body ; its length in full-sized specimens is about ten times in the 
mantle-length, but only about six times, in medium-sized specimens. Olfactory crest and preocular 
pore both present none of pecuriarities. Funnel and funnel-organ also of the ordinary shape. Funnel 
cartilage lanceolate, acuminate in front, widening caudad ; the breadth about one-third the length. 
Nuchal cartilage slenderly panduriform, somewhat longer than a quarter of its own maximum 
breadth. 

Arms unequal, the formula or length being 3747271; the longest in full-sized specimens 
I(-M4 as long as body, but 14-14, in medium-sized specimens. First pair somewhat flattened 
laterally, with a keel on the aboral surface. Second pair almost quadrilateral, with a web on the 
ventral side of the aboral surface. Third pair prominently flattened, with a strong keel on the aboral 
surface, the keel being widest on the halfway along the arms. Fourth pair quadrilateral, the aboral 
surface marked off by a sharp edge on the ventral side, and a broad web on the dorsal side, the web 

“widening proximad as usual. Every arm provided with a fairly broad strongly costate protective 
membrane on either side. Suckers beserial as usual, somewhat varying in size in different arms, the 
largest suckers being on third arms, suckers of second arm next in order, and those of first arms on 
the whole the smallest of all; the largest one of third arm slightly less than, in diameter, one-second 
that of first arm. Horny ring in all suckers equipped with eight to eleven, long, square-cut teeth on 
the distal margin (Pl. XIII, fig. 3a); the proximal margin ordinarily uneven, sometimes provided 
with some rudimentary teeth. 

Left ventral arm hectocotylized as usual, the affected part situated on the distal extremity, 
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Textfig. 57. 
Loligo edulis. Hectocotylus of 
medium-sized male from 
Manazuru; x 2. 


Textfig. 59. 

Loligo edulis, forma nagasakensis. 
Hectocotylus of male specimen 
of 105 mm. mantle-length ; 

x 5/3. 


On each side of rectum a fusiform luminous organ is 
developed, opening into the mantle cavity by a short duet 


(Pl. XIII, fig. 2). 


Gladius in medium-sized specimens about seven times 
as long as broad, the vanes extending for about two-ninths 
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comprising a little more than half the entire length (textfig. 57). 
Normal suckers towards the base of the arm number 20-27, biserial 
as usual, followed by one or two minute suckers resting on enlarged 
basal papillae. Beyond these are found on the affected part about 
100 conical papillae arranged in two series. The papillae provided 
on their tip with a rudimentary sucker, which is a little smaller in 
the dorsal series than in the ventral. 

Tentacles in good preservation, 14-24 as long as mantle. 
Stem as thick as second arm, somewhat flattened laterally, distinct- 
ly four-sided. Club expanded, lanceolate in contour, triangular in 
section, provided with a costate protective membrane on either side, 
and a distinct dorsal web extending on to stem down to its base as 
a narrow membrane. Suckers quadriserial as usual ; those on hand 
far larger than those on the remaining parts, and about sixteen in 
the middle especially large, being about one and a half times as 
large in diameter as those on the margin. Horny rings of these 
large middle suckers, equipped with about ten strong conical teeth 
at about uniform intervals along the whole margin. In addition to 
these, there are in each interdental space two or three minute sup- 
plementary teeth also of conical shape. Horny rings of marginal 
hand suckers, dentate almost as in the large suckers mentioned 
above but the teeth decidedly longer on the distal edge than on the 
proximal, and the supplementary teeth less numerous and compara- 
tively longer than in those suckers. Horney rings of distal suckers 
equipped along the whole margin with 14-18 conical teeth which 
are much longer and stronger on the distal part than on the proxi- 
mal; no shorter supprementary teeth present (Pl. XIII, fig. 3b). 

Buccal membrane 
with seven projections of 
margin as usual; each of 
these furnished with 5-14, 
minute suckers. 


the entire length. Textfig. 58. 
Radula as shown in textfigure 58. Loligo edulis. Middle portion of 
radula ; x 40. 


Measurements of. French Males. 


No. of specimen i ii 
Dorsal length of mantle... us us ss s sss 347 mm. 165 mm. 


Ventral ,  ,  , 323 5, i 150 ,, 
Maximum circumference of body... 167 ,, 112 ,, 
Length of head ... 31 30 » 
Breadth of head 40 4, al 44 
Length of fins 236 ,, . 108 ,, 


Total breadth of fins 


16 5, 98 ,, 
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No. of specimen 


Right 
Length of first arms... Lu s 00. ss e eee nee eee ; 66 mm. 


» Second arms ... 


» third arms 


» fourth arms 


» tentacles .., 


» Clubs... 


Diameter of largest sucker of first arms ... 


second arms 


third arms... 


fourth arms 


tentacles 


Forma nagasakensis nov. :—to this belong the three male specimens from Nagasaki and vici- 
nity referred to Z. chinensis Gray in one of my previous papers (1914, Lc.) In the largest of these 
specimens, the papillae of the hectocotylus are devoid of any suckers, and their dorsal series extend 
only half up the length (textfig. 59), nearly agreeing with Ortmann's description of Z. chinensis. 
The normal suckers on the hectocotylized arm number only 16, viz. far less than in the usual form. 
Further, many spermatophores are already contained in Needham's sac, though the mantle is yet 
so small as only about 10 cm. long (PI. XIII, fig. 4). 

Forma grandipes nov. :—to this I refer two young females from Fukuoka market. In these 
specimens the buccal membrane has only seven or eight suckers on each marginal projection, the 
distal suckers of the tentacles have quite rudimentary teeth on the proximal margin, and the tentacu- 
lar clubs and their hand suckers both are much larger than in the other specimens examined by me, 
as shown in the following measurements : 


Forma grandipes Forma communis 


Mantle length o... une see eee cue e... tee eso tee 150 mm. 135 mm. 140 mm. 


Length of club... .. dida a a aa Cedar. REN 70-55 63 s, 48 ” 


Diameter of largest sucker . ... LL. .4 e ae 5 5» 4» 3» | 3» 


Remarks.—This species is one of the commonest myopsid cephalopods found in Japan, and has 
a wide distribution, of which the northern limit is about the Tsugaru Strait. It is most abundant in 
Kyushú and is also caught in plenty around Tsushima. To it is referable the best commercial arti- 
cles of dried cuttle-fish known as “ lehibanzurume”, 

Perhaps L. chinensis Gray is identical with the present species, although confirmation is im- 
possible by so brief a description as Gray’s. 

Locality.— Aomori (Berry); Mutsu Prov. (Berry); Tokyo Bay (Berry); Kadsiyama (Ortmann)?; 
Yokohama market (Hoyle) ; Misaki (Sasaki) ; Odawara (Sasaki) ; Óshima, Izu Prov. (Sasaki) ; Etchü 
Prov. (Sasaki); Noto Peninsula (!), Iki I. (1); Fuzan, Korea (!); Tsushima (!) ; Osaka market (!) ; 
Kobé market (1); Kii Suidò, 37-40 fms. (Albatross!); Shimonoseki (!) ; Nasasaki (Sasaki); Fuku- 
oka market (!) ; Satsuma (Sasaki), China (Gray)? ; Port Jackson, Australia (Brazier). 


Loligo formosana sp. nov. 
Formosan dialect: Juhiee (3244). 
(PL. XXX, fig. 13; textfig. 161). 


Mantle slender, of uniform width at the anterior one-third, then gradually and uniformly tapering 
posteriad and terminates in a more or less acuminated extremity ; length a little greater than five 
times the breadth; no longitudinal ridge developed on belly even in the male. Dorsal anterior 
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margin of mantle produced forwards, forming a wide triangle with a rounded and projecting apex 

(textfig. 161b); ventral margin broadly emarginated below the funnel, the emargination bounded 

laterally by rather acute prominent angles. Fins taken together longitudinal-rhomboidal, their 

combined breadth being about three-fourths of their own lengths which are in turn about two-thirds 
the mantle length; their lateral angle rounded and the anterior ends a little auriculate. 

Head small, decidedly narrower than body and 

6 , w about one-ninth the length of it. Olfactory crests, 

A A preocular pores and funnel organ all show no 

pecuriality disagreeing with the ordinary structures 

of the genus. Cartilaginous organ of funnel, of 

nape and of mantle almost same as in Z. edulis in 

shape and size. 

Arms rather unequal, the formula of length 
being 3747271; the longest is about one-third, 
and the shortest, about one-fourth, as long as the 
mantle. First pair somewhat flattened laterally, 
with a low keel along the whole length of the 
aboral surface. Second pair nearly quadrilateral 
in section ; the ventral edge of the aboral surface 
projecting into a narrow web. Third pair marked- 
ly flattened dorso-ventrally, strongly keeled along 
the whole length of aboral surface; the keel widest 
near the middle of the arm. Fourth pair quadri- 
lateral; the inner edge of aboral surface projects 
into a broad web which widens regularly proxi- 
mad. Protective membranes of ordinary breadth, 
best developed in the third arm. 

Suckers biserial throughout, a little unequal in 
size, those of the lateral arms being larger than the 
others, and a few near the middle of the ventro- 
lateral arms are the largest of all. Horny ring 
with 10-15 strong acute teeth on the distal margin; 
they are closely set in the proximal suckers but are 
separate in the distal ones (textfig. 161c.) Pro- 
ximal margin of the ring is by no means entire as 
is usually the case, but produces several small 
irregular teeth-like protuberances. 

‘Left ventral arm hectocotylized on the distal 
one-third, where the suckers are reduced into slen- 

Textfig. 161. der conical papillae arranged in two rows. They 

Loligo formosana n. sp. a. ventral view of a male count 30 or more in each row, and become regu- 

Mom Tainan market setas, "onore de SILO larly smaller toward the distal extremity and this 
region of the same; c. horny ring of a proxinal A : 

A reduction of size is more rapid in the dorsal row 


sucker of third arm,x7; d. horny ring of 
one of largest hand suckers, x 5. than in the ventral. The normal suckers of the 


unhectocotylized proximal part count 21 pairs in 
the type specimen, but in other males examined, totalling 15 in number they were either 22 pairs or 
23 pairs. 

Tentacles slender, a little shorter than mantle, and their stem nearly equal to the first arm in 
thickness, Club expanded, lanceolate in outline, with a distinct aboral web along the whole length 
ofthe club. Suckers in about 30 transverse rows of four each except several at the base of the club 
where they count two or three in each row. Hand suckers decidedly larger than others, and the 
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largest are the middle twelve which are about one and a half times as large in diameter as the mar- 
ginal ones and measure about double the diameter of the largest arm sucker. The horny ring of the 
largest hand-suckers has along the whole margin conical teeth of two kinds, i.e. larger and smaller ; 
the former varies in number from six to twelve, and are set usually at more or less regular intervals, 
the intervals being occupied by one to four teeth of the said smaller kind (textfig. 161d). 

Buccal membrane with seven projections of margin which have 4-7 small suckers each. The 
horny ring of these suckers has some ten, flattened and truncate teeth on the distal margin. 

As in Z. edulis there are developed on either side of the rectum a fusiform luminous organ, 
The gladius and radula also hardly differ from those of £L. edulis. 


Measurement. 


2 


Dorsal length of mantle... .. o Lu 2. ... s ss nee ae 170 mm, 


Ventral length of mantle — ... .. s o... s. ses 150 ,, 


Breadth of body — .. .. cee emo 2e 2 e 0 aes 38 ,, 


mi 


Length of head... o... o... ooo... ee 27 » 


Breadth of head... Le e. emo enn eee se see 26 ,, 


Length: of rM ed) eee? ees n e er S a aa ani 170 4, 
Total breadth of fins — ... LL 0. emo... sese 75 5 


Left Right Left 
Length of first arms... Le eu emo eese re 75 mm. 75 mm. 44 mm. 


second arms LL. 4. us se e ee e se 87, 87 ,, 
third arms s Lee eee eee ss eee 97 55 97 » 
fourth arms... a. eee 2 2 sse se. 3» 90 » 
téntàcules. “dii ag RID cado dest ems oa Sane. BS 265 ,, 265 ,, 
tentacular clubs... o. a. us s eno sss 79 , 70 ,, 


the first arms ... . .. .. 2,0 nm. 


, Second arms 


» third arms ,.. 


fourth arms 


» 


», tentacles 


Remarks.—The present species is closely related to Z. edulis Hoyle but differs from it in many 
respects. The differences are as follows: (1) the arms and tentacles are decidedly thinner, (2) their 
suckers are smaller than in Z. edulis, and (3) the hectocotylized part of the left ventral arm is much 
shorter, accordingly there are far less numerous papillae. Moreover, there is a distinct difference in 
respect to the dentation of suckers. In Z. formosana the teeth of arm suckers are triangular or coni-" 
cal in shape, provided with sharply pointed apex, and not quadrangular nor truncated cone as in Z. 
edulis ; and the teeth of largest tentacular suckers are fewer in number and more irregular in shape. 

The species also shows a close affinity to Z. etheridge Berry from Australia; the chief difference 
is as follows. The unhectocotylized part of the left ventral arm of £. etheridgei is said to be three- 
fifths of the entire length so that it is shorter than that of Z. formosana, and accordingly there are 
fewer suckers. Berry counted only 17 pairs, of them, whereas in Z. formosana there were as many 
as 21—23 pairs as mentioned above. Besides these, the dentation of the largest tentacular suckers 
seems to differ in a measure : the illustrations given by Berry show that it is much more uniform 
in shape than in £. formosana. 

L. formosana is said to be very common in Formosa and vicinity. I have examined (1) two 
specimens (1 5, 1 9) from a fish market of Tainan, of which measurements are given above, (2) 
twelve young specimens of 95-7135 mm. mantle length, from a fish market of Taihoku, and (3) sixteen 
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specimens (148, 29) from the Pescadores Islands, ranging from 103 mm. to 280 mm. in mantle 
length ; all were collected by Dr. Oshima. 

Type locahty—Tainan market, Formosa. 

Type.—Deposited in Hokkaido Imp. Univ. 


Loligo japonica Steenstrup, 1885. 


Japanese name: Bozu-ika (Etchü) ; Hi-ika (Tottori). 
(Pl. XIV, figs. 1-6; textfigs. 60-62). 


Loligo japonica, Steenstrup M.S. in Mus. Havn (fide Hoyle).—Hoyle 1885b, p. 187; 1885d, 
p. 290; 1886b, p. 157, pl. xxiv, figs. 7-15.—Ortmann 1888, p. 663.—Wiilker 1910, p. 10. 
—Berry 1912b, p. 399.—Sasaki 1914, p. 602; 1920, p. 184. 

Loligo tetradinamia, Ortmann 1888, p. 659, pl. xxiii, figs. 4a-4k ; pl. xxv, fig. 1.—Berry 1912b, 
p. 399.—Sasaki 1914, p. 603. 


Innumerable specimens from various localities, which are referable with satisfaction to the present 
species, have been placed at my disposal, measuring up to about I2 cm. in mantle-length. 

Body slenderly conical, about four times as long as broad, widest anteriorly, tapering to a blunt 
extremity, but in mature females its middle part is a little expanded, due to the great enlargement 
of the nidamental glands and eggs (Pl. XIV, fig. 1). The anterior margin of the mantle dorsally in 
the middle forms a rounded process (Pl. XIV, fig. 2) which is relatively larger than any of other 
loligoes occurring in Japan; ventrally it is widely emarginated as usual, the excavation marked off 
on either side by a conspicuous pointed projection 

Fins taken together rhomboidal, their lateral angles rounded, and the anterior attachments a 
little auriculate. Length of fins slightly smaller than their total breadth and a little greater than half 
the mantle-length. ; 

Head comparatively large, a little broader than body, and about one-fifth as long. Funnel com- 
paratively large, roughly conical extending about halfway to interbrachial space. Funnel organ 
as shown in Pl. XIV, fig. 4. Funnel cartilages lanceolate, only slightly expanded posteriorly, the 
maximum breadth a little greater than one-third the length. Nuchal cartilage slenderly elliptical, 
but slightly narrowed in the middle and with rounded extremities; its length about three times the 
maximum breadth, measuring 18mm. in a female of 96mm. in mantle-length (Pl. XIV, fig. 3). 

Arms unequal, the formula of length being 37» 4-2 > I, the longest in female about half as long 
as body but much longer in male. First pair by far the shortest and thinnest, flattened laterally, 
with a distinct aboral keel extending nearly the whole length. Second pair four-sided, with a narrow 
web along the ventral side of the aboral surface. Third pair flattened laterally, exceeding all the 
others in size as well as in carination. Fourth pair four-sided, furnished along the dorsal side of the 
aboral surface, with a broad web widening proximad as usual. 

E Arm-suckers as wide as deep, unequal in size in different arms, being far larger on lateral arms, 
and those of ventral lateral arm being again larger than those of the dorsal lateral. Further, the 
suckers on the whole are larger in male than in female, and in the male those of the lateral arms 
are characteristically comspicuous. Horny ring in all suckers dentate, the teeth being platelike in 
shape, ordinarily rectangular but sometimes semilunar, much wider than long, closely set along 
the whole margin ; but the proximalmost is not teeth-like, being by far the widest of all (textfig. 60). 
The teeth vary in number in different suckers counting 7 or 8 in a basal sucker, 11-13 in a sucker of 
fifth or sixth pair, and 3-6 in a distal suckery. 

Tentacles vary in length according to*the different method of preservation, and when well 
preserved they measure about half as long again as the third arms. Stem as thick as second arms, 
nearly four-sided, or rounded-triangular. Club expanded, lanceolate in contour, triangular in section, 
with a distinct external keel, which extends on the stem and is continued to its base as a very narrow 
membrane. Protective membranes costate as usual, and are of moderate breadth. 
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Textfig. 60. 


Loligo japonica, Suckers from third arm of mature male ; x 40. 
A. Largest sucker, B. Subterminal suckers. 


whole margin of the ring. In terminal and 
subterminal suckers of the club the teeth are 
more or less conical, unequal, being longer 
and sharper on the distal margin of the ring 
than on the proximal, and are separated 
one from another by their own breadth. 
Number of teeth 24-30 in subterminal 
suckers and about 20 in terminal ones. 
Distal half of left ventral arm hectoco- 
tylized, provided with about 75 papillae 
arranged in two series as usual (Pl. XIV, 
fig. 5). The papillae in the ventral series 
have a quite rudimentary sucker on the 
tip and are swollen up, and somewhat flat- 
tened; especially so are the proximals seven 


Tentacular suckers distinctly quadri- 
serial throughout, unequal in size, and 
median twelve ofthe hand suckers being 
two or three times as large in diameter as 
the marginal ones. Horny rings different- 
ly dentate in different suckers (textfig. 
61) : in hand-and carpal suckers, the teeth 
are broad, closely set and very blunt; 
especially so in the middle hand suckers, 
in which they 
are 20-25 in 
number, uniform, 
plate-like, nearly 


quadrangular, 
broader than 
long, and set 
closely along the 


Tcxtfig. 61. 

Loligo jatonica, Suckers of tentacles;x 4o. A. Largest 

B. Subterminal sucker. C. Terminal 
sucker. 


or eight which are connected together so as almost to form 


e 


IY 
LIAN 


Textfig. 62. 


Loligo japonica, Middle portion of 
radula ; x 40. 


a thickened ventral border of the hectocotylus. The papillae 
in the dorsal series are conical, elongated, quite separate and 
have on their tip a sucker which is, though insignificant 
in size, yet of the ordinary structure, bearing a perfect 
horny ring. At the extremity of the hectocotylized part, 
the suckers on the tips of the papillae are relatively large 
and have a normal equipment each. 

Radula as shown in textfigure 62. 

Buccal membrane with seven marginal projections as 
usual, each provided 1—4 minute suckers. 

Gladius about five times as long as broad ; vanes taken 


together lanceolate widest in the middle; occupying posterior 
five-sixths of the entire length of the gladius (Pl. XIV, fig. 6). 
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Measurements of largest Male and Female Examined. 


NE TD 


Sex ^ 9 8 
Dorsal length of mantle... n. aa um e 10.5 mm. 98 mm. 
Ventral length of mantle — ... LL LL sss sese 97 » 89.5 ,, 
Circumference of mantle... La aa 2. 2 2 se 75 o» 74/5» 
Maximum breadth of body... .5 emo... 2 e 4 26 ,, 23.5 5, 
Length of fins ... n n 6.5 5, 61 ,, 
Total breadth of fins — ... ... .. eo 2 0 0 tee € 68 ,, 66 ,, 
Length of head... o... ... sie us s Seo sin aus eor . 18 , 20 4, 
Breadth of head... LL LL emo ss nee nee tee tea 27 » i 27 , 
Left Right Left Right 
Length of first arms... LL LL us us cee tee eee nee ae 33 nm. 33 mm. 50 mm. 50 mm 
sia “Ga SECON amis i45 ace, 46 que Hoes ac CA NS Rx 47 5» 47 » 60 ,, 63 n 
"EP gu 55 ,, 954, 68 ,, 68 ,, 
a 3$ foürth.arms: mis cup di ek ca CS cx S ak 47 » 48 ,, 57 » 61 ,, 
ip Sy tentacles: c S HR wi v, WR de al om 76 5, 84 » 87 » and 
m CIU. cao veni ua ue Rr En fen Wen ee neds 31 5, 30 è) 35 5 = 
Diameter of largest sucker of first arms... ...0 00.0 ss wee 1.3 mm. 1.5 mm. 
3 Ra 35 3; , Second arms |... .. .. +... 2.6 ,, 3:57.35 
- si 55 » sy third arms... ice . xa 3.5 » 4» 
B si » » » fourth arms — .. .. .. e 1.6 ,, £2 as 
55 T $5 m ss tentacles: as. Xu sa woe 2.5 , 2.9 ,, 


Remarks.—This species is very common in North Japan, being caught there in plenty for the 
market. 

Locality.—Oshoro, Hokkaidó (Sasaki); Ishikari Prov. (!) ; Hakodaté (Albatross !) ; Muroran (!) ; 
Aomori Bay (!). Etchù Prov. (Sasaki); Samé, Mutsu Prov. (Berry); Tokyo Bay (Ortmann, Berry); 
Tokyo (Berry); Tokyo market (Sasaki); Yokohama market (Steenstrup) ; Misaki (Wülker) ; Sagami 
Bay (Sasaki); Shimané Prefecture (Sasaki); Okayama (Berry); Kawatana, Hizen Prov. (Berry) ; 
Omura Bay (Sasaki); Kéchi, Tosa Prov. (Ortman). 


Loligo kobiensis Hoyle, 1885. 
(PI. XIV, figs. 7-9; textfigs. 63-65.) 


Loligo kobiensis, Hoyle 1885b, p. 184.—Hoyle 1885d, p. 287.—Hoyle 1886b, p. 154, pl. xxv, 
figs. I-10.—? Ortmann 1888, p. 659.—Hoyle 1905a, p. 982.—Berry 1912b, p. 398.— 
Sasaki 1914, p. 604. 


This species is represented by sixteen females in the collections at my disposal. The body 
length of these speciments range from 41mm. 106mm. In the largest individual, the nidamental 
glands measure 40mm. in length. 

Mantle rather slenderly conical, widest at the anterior margin, tapering caudad at first very 


Y. 1 "o Tasa 
gradually but com paratively rapidly aftcrwar rds, finally t ceri minating in a more or less acuminate point ; ; 


pem about three and a half times the breadth (Pl. XIV, fig. 7). Anterior margin of mantle broad- 
ly emarginated in the middle of the ventral part, the excavation marked off by pointed projections 
on both sides; dorsally in the middle it forms a rounded projection which is decidedly smaller than 
that of L. japonica. Fins taken together rhomboidal; their lateral angles rounded, the anterior 
attachment a little indented and the length about equal to the total breadth and to 25-36 the middle- 
length. 
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Head small, being narrower than body, and 14~'% as long as it. Funnel, funnel-cartilage, 
nuchal cartilage all constructed almost as in Z. japonica but decidedly inferior in size. In the largest 
specimen examined, the funnel-cartilages measure 14mm. in length and 4mm. in maximum breadth ; 
the nuchal cartilage 15 mm. in length and 4.8mm. in maximum breadth. 

Arms unequal, the formula of length being 3>4>2>1; the longest about half the mantle- 
lengtn. First pair by far the shortest and thinnest, somewhat flattened laterally, keeled along the 
whole length of the aboral surface. Second and fourth pairs somewhat quadrangular in section, the 
latter pair provided along the dorsal edge of the aboral surface, with a conspicuous web broadening 
proximad as usual. Third pair about as thick as the fourth, somewhat flattened laterally, with a 
rather marked keel extending the whole length of the aboral surface. Protective membranes almost 
as in Z. japonica. 

Arm-suckers unequal, varying in size in different arms, being far larger on lateral arms, and 
those of ventral lateral arm again larger than those of the dorsal lateral, and about twice as large in 


Textfig. 63. 
Loligo kobiensis. Horny rings from suckers of third arm;x40o. A. From largest sucker, B. From 
subterminal sucker. 


Textfig. 64. 

Loligo kobiensis, Horny rings of tentacular suckers;x40. A. From sucker immediately distal to 
largest suckers referred to in the description. B. From sucker subsequent to that of A. C. 
From largest marginal sucker. D. From first carpal sucker. E. From second carpal sucker. 
F. From third carpal sucker. 

Textfig. 65. 


Laigo kobiensis. Middle portion of radula x 63. 


diameter as those of dorsal arm. © Horny ring in all suckers, equipped with very broad rectangular 
teeth closely set along the distal part; the teeth number about nine in largest suckers ; interdental 
spaces slit-like (textfig. 63). 

Hectocotylization not abserved, the specimens at my disposal bein all females only. 

Tentacles variable in length in different specimens, but in good ones they are as long as the 
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mantle. Stem as thick as second arm, rounded-triangular in section and a little flattened laterally. 
Club expanded, lanceolate in contour, triangular in section as usual; provided with a distinct dorsal 
web and clearly costate protective membranes (Pl. XIV, fig. 8). 

Tentacular suckers quadriserial throughout, middle three or four pairs on hand by far the largest 
and four to five times as large in diameter as those of the marginal row. Horny rings of these largest 
suckers, quite smooth, but in the remaining suckers even of carpus, they are equipped along the distal 
margin, with triangular or quadrangular teeth numbering 6-15 (textfig. 64). The proximal margin 
of the ring in these dentate suckers except of the carpus is not entire but uneven or even provided 
with some very short teeth. 

Buccal membrane with seven marginal projections as usual; the ventral two of these are blunt 
and suckerless, while the others are sharp and provided each with four to six minute suckers. In 
mature females the membrane has on the ventral part, a spermatic pad containing internally two 
rasemose seminal receptacles, opening externally in a common exit, which is surrounded by a marked 
horseshoe-shaped fold (Pl. XIV, fig. 9). 

Gladius constructed almost as in Z. japonica but the midrib a little narrower and the vanes a 
little broader. 


Radula as in textfigure 65 ; marginal teeth slender compared with those of L. japonica. 


Measurements of largest Female Examined, 


Dorsal length of mantle... ... ... eee 4. 6. 2e. 2. e eee 106MM. 
Ventral length of mantle - sis, cur] ue ada Cala ex Sher Gee”. an 98 
Circumference of body s.. sss .oo s s n ee 78 
Breadth of body... ses ess ooo 2. 2 wre woe e 29 
LenefibofhHsai. ao uite seri al: ues. GRR RAN en ese Or e O 
Total breadth of fins s.. eee o. are 6 2 e e e 72 
Length of head  ... ... see eee eno 2 e 6 e 20 
Breadth of lead. xi v mex e s Lede Sgt Tove” e Vee 23 


Left Right 
Length of first arms s.. 4. eee s s eno 36mm. 36mm. 
»  »Secondarms.. osie nee 6. se e e 6 ce AS 48 ,, 
i. IE ALS. sue tee ve hs cdl gie owed veo] ex cae SA 54 » d 
» p fourth CATAS iss ses ii 4) ded) e Cee Re eR 52 5 54 » 
»  » tentacles sas. wee" ied Sad Side lu dee cem) sube. bloss 107. ,, 
»- 5 CLUBS: Volo aan sees? we ces cam eee? GS. eri AO y 40 ,, 
Diameter of largest sucker of first arms — ... ... ... Au. y. ea LIMM. 
y D-a »  »Secondarms +... ... .. .. . o LÓ , 
» uc uw sy gy thirdarms:. sa ossis e Xu eta, ane 2.33 
1235 Los 5»: a fourth arms: s lai see ae Lasa a CLI. yy 
» TERT. » » tentacles E 


Remarks.—The specimens examined by me differ from Hoyle’s original description of this 
species in the sharper end of body, in the broader fins, in the larger tentacular suckers, and in the 
more numerous suckers on the buccal membranes. So far as the other respects are concerned, their 
agreement with his description is quite satisfactory. 

Locality —Kobé Bay (Hoyle); Inland Sea (Hoyle); ? Maizuru (Ortmann); Onomichi (Berry); 
Nagasaki (Berry ; Sasaki); Osaka market (1); Kolumadulu Atoll (Hoyle). 


Loligo gotoi sp. nov. 


(Pl. XIV, figs. 20-13; textfigs. 66, 67). 


This species is based on one mature male and female, and five immature individuals obtained at 
Nagasaki. They measure 20-60mm. in mantle-length, and the mature female has nidamental 
glands about half as long as its own body. 
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Mantle slenderly conical, widest anteriorly, tapering caudad at first very gradually but somewhat 
rapidly afterwards, and finally terminating in a rather acute point; length a little greater than thrice ' 
the maximum breadth (Pl. XIV, fig. 10). Anterior margin of mantle forms at the mid-dorsal part a 
semilunar projection as small as in Z. £odiensis. Fins rhomboidal, their angles all rounded; the 
anterior attachment a little indented, and the length decidedly less than the total breadth, and about 
three-fifths the mantle-length. 

Head relatively almost as large as in L. Japonca, its length being only a little less than one- 
fourth that of body. Funnel of moderate size. Funnel organ shows no characteristicity. Funnel 
cartilages about three and a half times as long as broad. Nuchal cartilage roughly elliptical, faintly 
constricted in the middle and quite rounded at both the extremities. The funnel-cartilage and nuchal 
cartilage of the mature female alluded to measured about 10 mm. 

Arms long, unequal, the formula of length being 3>4>2%>1; the longest only a little shorter 
than the ventral mantle-length. First pair a little flattened laterally, by far the shortest, and thinnest, 
with a faint keel on the aboral surface. Second and fourth pairs both four-sided, the latter provided 
on the dorsal side of the aboral surface, with a more or less conspicuous web widening proximad. 
Third pair the thickest of all, more or less flattened, being strongly carinated on the aboral surface. 
Protective membranes distinctly costate, of uniform and moderatd breadth. 

Arm-suckers unequal, varying in size in different arms, being far larger on the lateral arms, and 
those of ventral lateral arms again far larger than those of the dorsal lateral, and about thrice as large 
in diameter as those of first 
arm. Horny ring in all 
suckers similarly equipped 
with four or five very broad 
rounded-rectangular or 
semilunar teeth closely set 
along the distal half of the 
circumference (textfig. 66). 

Distal two-thirds of 
right third arm hectocoty- 
lized, provided with about 
75 sucker-less papillae ar- 
ranged in two series (Pl. 
XIV, fig. 11). The papil- 
lae of the dorsal series, 
small, and rounded, while 


E 


iu 


Textfig. 67. Textfig. 66. those of the ventral series 


Loligo simil s. Sucker and horny rings oligo similis. Sucker and horny rings are greatly swollen and 
of tentacle. A. Horny ring of first from third arm;x20. A. Horny ring connected together into a 


carpalsucker;ix4o. B. Horny ring of one of largest suckers (7th.-roth. rominent  ridee weak 
of proximalmost hand-sucker ; x 40. pair. B. Horny ring of proximal- P EUM ge . 

C. Horny ring of sucker just most sucker. C. Entire view constrictions only showing 

distal to largest suckers re- of one of distal suckers. their individual demarka- 
ferred to in the descrip- 7 x 

tion:x16. D. Entire tions. On the proximal 

view of one of distal one-third of the arm are 


suckers ; x 63. : + 
SS found only five or six pairs 


of normal suckers. A narrow protective membrane developed on dorsal side but none on the 
ventral. 

Tentacles as long as, or even somewhat longer than body. Stem as thick as first arms, a little 
flattened laterally. Club a little expanded, lanceolate in contour, with protective membranes and 
dorsal web both of moderate breadth (Pl. XIV, fig. 12). Suckers quadriserial throughout; about 
eight in the middle of the hand are by far the largest, yet a little smaller than the corresponding ones 
of L. kobtensis. The horny rings of these largest suckers are quite smooth, but in the suckers just 
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distal to these largest ones, the distal margin of the ring has several slit-like indentations (textfig. 
67c). Horny ring of the remaining suckers invariably dentate on the distal margin, and the teeth 
of marginal and distal suckers are 7-10 in number and quite unequal (textfig. 67D) ; but in carpal 
suckers they count 5-8 and are separate, uniform, and plate-like (textfig. 674, B). 

Buccal membrane with two blunt ventral and five sharp dorsal projections of margin, all provided 
with 1-4 small suckers at the end. Spermatic cushion in female almost as in ZL. kobiensis but less 
conspicuous. 

Radula constructed almost as in Z. japonica. 

Gladius also as in Z. japonica but the breadth is greater, being one-fourth the length (PI. XIV, 


fig. 13). 


Measurements of mature Male and Female. 


Sex. 5 9 - | 
Dorsal length of mantle... ... o... o... em... 00m eee tes 56 mm. 60 mm. 
Ventral length of mantle... o... ... .. 2. 2 2 6 4 51 ,, 53 » 
Breadth of mantle ... .. cee aee 22 2. 0 e e ae 17 ,, 18 ,, 
Length;of fih$ 45 o Ce Ge ew RR rA Se ee ee, ME 34 » 35 , 
Total breadth of fins... .. o... o... 2 2 e 4 oea 40 ,, 45 ,, 
Length of.headi so due see: cx reo are hla’ Cala Newer “lene f 16 ,, 17 » 
Breadth of head one ue om. se ese 16.4; 17 45 
Length of first Arms... se ses ae e. ve nee tee ee A 22555 25 ,, 
v , Second arms o... 00. omo eva e 0 0 fe 39 , 43 » 
>» jg, third arms: uv nile cc aestas esc Isis 44 5» 5o ,, 
> 99) fourth arms cis nk uà occ Rees ced wees 40 ,, 48 , 
j5. dira tentacion voce? Sede: CERA n 65 ,, 100 ,, 
1 © ofp CAS Xu. Ue agere sure sel tage al WERT itae 20 ,, 30 » 
Diameter of largest sucker of first arms... na. s. ss ns 9.7 4, 0.7 5. 
T » T » s, Second arms... .. 2 0. T.2.;; à 1.2 4, 
» T » So | ssa third ATMS. oe uu cu po oiu See 2:15; 20 p 
" n 5 » fourth arms — .. .. 0. 4 I, 8, 
m » ” » » tentacles .. .. .. .. +... I.5 ,, 2.4 , 


Remarks.—This species is closely related to L. Robiensis Hoyle, but differs from it chiefly in 
having larger suckers on the third arms, smaller suckers on the tentacular hand, and fewer and more 
rounded horny teeth in all arm-suckers. The specific name is applied in honour of Professor Goto of 
the Tókyo Imp. University. 

Type locality —Nagasaki. 

Type.—In Hokkaido Imp. Univ. 


Loligo tagoi sp. nov. 
(Pl. XIV, fig. 14; textfigs. 68, 69). 


The female specimen from Tosa that I referred to Z. Aodcensis in one of my previous papers, is 
here separated from that species after a great deal of hesitation. The specimen is sexually mature, 
being full of ripe eggs in the ovary and having nidamental glands about half as long as the mantle. 

Body slenderly conico-cylindrical slightly expanded anteriorly, tapering caudad at first very 
gradually but somewhat rapidly afterwards and the posterior end rather acute (Pl. XIV, fig. 14). 
Length of body a little greater than thrice the breadth. Dorsal margin of mantle forms in the middle 
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a semilunar projection, which is about equal in size to that of Z. Robiensís. Fins rhomboidal, their 
lateral angles more or less acuminate, and the length slightly less than the total breadth and slightly 
longer than half the entire length of mantle. 

Head a little narrower than mantle, and a little shorter than a quarter of its own length. Funnel, 
funnel-organ, and funnel cartilages all almost as in Z. £oózensis. 

Arms very long, unequal, the formula of length being 3747271; the longest only a little 
shorter than the ventral length of mantle. First and third arms both more or less compressed 
laterally, the former is by far the shortest and thinnest of all arms, while the latter is the longest and 
thickest ; both pairs with a keel on the aboral surface. Second and fourth pairs four-sided, the latter 
provided along the dorsal side, with a broad web widening proximad as usual. Protective membranes 
on any arm, of moderate and uniform breadth. 

Arm-suckers unequal in different arms, those of third arm on the whole being the largest of all ; 
those of the second arm next in order, and those of first arm the smallest; the largest sucker of the 
third arm is about thrice as large in diameter as-that of the first. Horny ring in all sucker invariably 
equipped with four, very broad, rounded rectangular, plate-like teeth closely set along the distal half 
of the circumference ; the remaining proximal margin forms an entire prominent border textfig. 68). 

No hectocotylus examined, 
the specimen in hand being 
female. 

Tentacles about twice as long 
as largest pair of arms. Stem as 
thick as second arms, a little 
flattened laterally. Club a little 
shorter than one-third the entire 
length of tentacle, a little expand- 
ed, lanceolate in contour, with a 
dorsal web and protective mem- 
branes both of moderate breadth. 

Tentacular suckers quadri- 
serial throughout, about eight in 
the middle of hand, conspicuous, 
being a little larger than the 
largest arm-sucker. Horny ring 
in these large suckers as well as 
in carpal suckers, quite smooth. 
In the two suckers just distal to 
the said large suckers, the ring 
has about twenty, small, square- 
cut, far separate teeth, whieh are 
somewhat larger in the distal 
margin than in the proximal (text- 
fig. 694). Horny ring in margi- 


Textfig. 68. 
Loligo tagoi. Horny rings of third-arm suckers;x40. A. From 
one of suckers of first row. B. From one of suckers of fourth 
row. D. From one of suckers of tenth row. 


Textfig. 69. 


m y x kers: f ] : 

Loligo tagoi. Horny rings of tentacular suc ters x 40 A. From nal hand suckers, equipped on the 
distal suckers adjacent to largest suckers of hand. B. From I i 

largest marginal suckers. C. From one of minute whole margin, with 20-23, acute, 

distal suckers of club. conical teeth, which are far larger 


on the distal margin than on the 
proximal; the interdental spaces as wide as, or even wider than the bases of teeth (textfig. 695). 
Horny ring in distal suckers dentate almost as in marginal suckers, but the teeth are a little shorter 
(textfig. 69c). i 
Skin smooth, without calcareous lugosities. 
Gladius and radula both not examined. 
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Measurements. 
Dorsal length of mantle +... 66. cee e cee s eno tee eee se e 75 mm. 
Ventral ,, 4, » bib, Gite E. Li 
Maximum breadth of body... ... .. e eo. 2 tee e s GO, 
Length of head... ses ars eee ee aub e e e e 20.3 
Length of fins +... ... cee s s n eee S Oy, 
Total breadth of fins "E x rx sate LAGS oy 
Length of first arms... sws cee wr nee ee cee ama ene 27 gy 
jx. x SECOld.arms «ve axe NS. asm deri cae a cens ca ded: be EI uj 
si wep thirdvarms:. Ges we Ces aid Gas Xa S (nac es, ie edd eee 58. 5, 
o» gp fOUrthearms: sie. sete conde ae, aki ide ade, AL Aap ee ea E) 
vy. datehtacles'iue are. be ped. due E bes ches: Li Sige Ue ates. sede: 120 4, 
» — » clubs AS. ERES ati 34 » 
Diameter of largest sucker of first arms... ...o s s s sl s. 2O y 
5 jc Gi 5 » Second arms ... ... .. e. e e 0e 183 , 
si ery: 3 „ third arms d dese “sed. git. diva eer nin DIL 23 
T ES » » fourth arms  .. sa e e e 34e 54e D2 , 
ti sp sd) yi Exurddq———c a 


Remar£s.—The difference of this species from Z. £odiensis consists (1) in the smaller fins, (2) in 
the more unequal arms, (3) in the more unequal arm-suckers, (4) in the fewer teeth in the same 
suckers, (5) in the smaller size of clubs and their suckers, and (6) in the smooth horny rings of the 
carpal suckers. 

The species is also related to L. goto n. sp., but differs from it also in the smaller fins, and in the 
smooth horny rings of the carpal suckers. 

The species is named in honour of my friend, Mr. Tago, who is the collector of the specimen 
referred to, and to whom I am greatly indebted for his constant kindness during my present work. 

Type locality.—Urado, Tosa Prov. 

Type.—In Tokyo Imp. Univ. 


Loligo aspera Ortmann, 1888. 


Loligo aspera, Ortmann 1888, p. 661, pl. xxv, figs. 3a-3d.—Berry 1912b, p. 401.—Sasaki 1914, 
p. 604. 


No new observation on the species has been made since it was first described by Ortmann. 
Therefore, there is no way but to extract it from his description. 

Body about two and a half times as long as broad ; tapering to a blunt extremity. Fins about 
half as long as body, rhomboidal, their lateral angles rounded. Head about as wide as body ; eyes 
noticeably large. 

Arms: 3, 4, 1, 2, rounded on the back or bluntly edged ; fourth pair with narrow lateral web. 
Suckers of third arm very large, the others vary in size in accordance with the length of the arms on 
which they are set. Horny ring smooth, but in smaller suckers (especially of the first arms) it is 
equipped with a few blunt teeth. Hectocotylus developed in the middle of left ventral arm, where `’ 
the suckers are disappearing and a crenulated ridge is found. 

Buccal membrane with seven, suckerless, blunt point. Spermatic pad small. 

Tentacles as long as body ; club lanceolate. Suckers in four series; of which the two inner 
series are proximally composed of about eight large suckers as large as largest arm-suckers. Distal 
suckers very small. 

Skin, especially of the back, roughly granulated with calcareous grains. 

Total length in a full-grown male, 71 mm., ventral mantle length 42mm., longest arm 21 mm. 

Locality.—Kochi (Ortmann). 
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Loligo beka sp. nov. 


Vernacular name: Beka (Okayama). 
(PI. XIII, fig. 5; textfigs. 70-72). 


Loligo sumatrensis, Appellof 1886, p. 32, pl. i, fig. 11; pl. iii, figs. 11-15.—Ortmann 1888, p. 
664.—Berry 1912b, p. 399.—Sasaki 1914, p. 604.. 


This species is represented by ten mature and innumerable juvenile specimens in the collections 
at my disposal. They measure up to about 7o mm. in mantle-length, the sexually mature ones being 
over 55mm. 

Body somewhat thin-walled, roughly conical, of uniform breadth in its anterior one-third, and 
then tapering to a somewhat acuminate extremity. Anterior margin of mantle dorsally provided 
with a rounded projection in the middle, and ventrally widely excavated crescentwise. Fins taken 
together rhomboidal, their lateral angles rounded ; length about equal to the total breadth and greater 
than half the mantle-length. l 

Head as wide as, or a little narrower than, body, and about its one-fourth in length provided on 
either side with a preocular pit and olfactory crest, both of the usual structure. 

Arms unequal, the formula of length being 3>2>4>1; the longest a little longer than half 
the mantle-length ; the carination 
on back and the protective mem- 
branes on sides both poorly deve- 
loped. Suckers small, only a little 
unequal, varying in size with the 
length of the arms on which they 
are situated; the largest sucker 
of the third arm is less than twice 
in diameter, that of the first. 
Horny ring in all suckers equip- 
ped with three to five, very broad, 
neary rectangular, plate-like teeth 
which are about twice as wide. as 
long or even much wider, closely 
set along the distal three-fifths of 
the circumference (textfig. 70). 

Distal two-thirds of left ven- 
tral arm hectocotylized, furnished 


with about fifty swollen, cushion- 
like papillae connected together 
in two longitudinal series. The 
papillae of the ventral series more 


Textfig. 70. 
Loligo sumatrensis. Horny rings of third-arm suckers of the Chinese 
specimen referred to in the description; x26. A. From 


proximalmost sucker. B. From largest sucker. thickened than those of the dorsal, 

C. From one of distal suckers, especially greatly thickened are 

Textfig. 71. , several of their proximal ones. 

Loligo sumatrensis. Horny ring from one of larger tentacular suckers In the dorsal series the papillae 
of same specimen ; x 30. Ù 


are all provided with a minute 
rudimentary sucker on their tip, 
while in the ventral series only 
several at the extremity bear such 


Textfig. 72. 
Loligo sumatrensis. Kadula of immature specimen from the 
Ariake Sea; x8o. 


a sucker each. On the proximal one-third of the arm are found about twelve or thirteen suckers 
of the usual biserial arrangement. These suckers are of normal structure, and equal in size to the 
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corresponding suckers of the right third arm, but two or three distalmost are a little abnormally small, 
and their pedicells and basal papillae are both enlarged. 

Tentacles about as long as body. Club somewhat small compared with that of Z. japonica, 
only a little expanded, lanceolate in contour ; the dorsal web and protective membranes both con- 
structed almost as in Z. Aadbiensis. Suckers small, quadriserial throughout; rhachial ones of hand 
larger than its marginal ones their diameter being a little less than twice that of the latter. Horny 
ring in all suckers equipped with sharp, conical, far separate teeth, which are a little longer on the 
distal margin than on the proximal, and number about twenty in the rliachial suckers of hand 
(textfig. 71). 

Radula as shown in textfigure 72. 

Buccal membrane with seven marginal projections, of which the dorsal five have 3-7, minute 
suckers on their tip. Inner surface of the membrane finely wrinkled; in mature females it is provided, 
on the ventral part, with a broad membranous spermatic pad. In the females examined, the sper- 
matophres were fixed not only on the pad, but also around the neck and on the proximal part of 
arms. 


Measurements. 


2 3 


Dorsal length of mantle... o... .. . 2 6 0 0e 67 mm. 53 mm. 


Ventral length of mantle Lees gis cate cae E cares VEU T Rus 56 44 
Length Ofnsu&. in ue vel Agee ate cent MIRI MW» Das, VENS 40 
Total breadth of fins .. .. aee eoe . sos vee ooe cor 41 
Length of: head ,. 4 uo ade es os] egal) ese asa I6 
Breadth of head n uu aae uu sese Hee 16 


Left Right 
Length of first arms... o... Lus s sese Se sS o | 25 omm. 25 mm. 


Second AIMS, ii uu Veo owed! cie E oases Sarai QA 35 5» 


third arms 


fourth arms ... 


tentacles... 


40 5, 


35 , 


65 ” 


clubs Soo. pedals xu pues come lE AT e CAT HA eee 23 » 


first Arms... o... rav e 0,8 mm. 0.8 mm. 


second arms... .. .. .. È . 1:3: 3; 


third arms... .. .. 2. 0. . 1.4 43 


fourth arms IAS vedi eee a 0.8 ., 


tentacles 44 s his. xe . 0.7 » 


Remarks-—Innumerable juvenile specimens collected by Prof. Kishinoué in the Ariake Sea are 
referred without hesitation to the present species. . Their mantle-length measures 20-33 mm. The 
fins are yet small, being half as long as the body or even much shorter, and the formula of arms is 
3>4>2>1 instead of 3722747 1; the chromatophores are regularly distributed on the head and 
arms as shown in Pl. XIII, Fig. 5. 

. In Japan this species is confined to the southern half, and is common in Kojima Gulf where it is 
caught in plenty for the market under the name of “ Beka”. 

Locality.—Hainan I. China (!) ; Nagasaki (Appellóff); Ariake Sea (!) ; Omura Bay (!); Oka- 
yama market (Sasaki); Kojima Bay (1). 

Type locality —Kojima Bay. 

Lype.—In Hokkaido Imp. Univ. 
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Loligo oshimai sp. nov. 


Formosan dialect: Shochoon GNE). 
(PI. XXX, fig. 14; textfigs. 162-164.) 


Mantle subspindle-shaped, parallel-sided half down the length from the anterior margin, then 
gradually tapering posteriorly where it termihates in a rather blunt extremity ; the length about three 
and a half times the breadth. Anterior margin of mantle protruded dorsally over the head in a low 
triangle, and ventrally, broadly emarginated crescentwise beneadth the funnel. Fins relatively small, 
being only half as long as body ; their total breadth about equal to the length ; anterior ends a little 
auriculate, lateral angles rounded ; posterior ends forming together a 
right angle (textfig. 162). 

Head of moderate size, about as broad, and one-fourth as long, 
as body. Funnel cartilage one-fourth as broad as long, with a well- 
difined longitudinal groove which fits over a ridgelike mantle cartilage; 
the latter a bit crooked and as long as, or slightly shorter than, the 
groove of funnel cartilage. 

Arms rather unequal, the formula of length being 3747271; 
comparatively short, the longest being about half, and the shortest 
about one-third the l 
mantle length. First 
and third pairs flatten- 
ed, keeled along the 
whole length. Second 
and fourth pairs quad- 
rangular in section. 
Web well developed 
on the outer side of 
fourth pair as usual. 
Protective membran- 


ces narrow. 
Suckers number 


Textfig. 162. ie 
, i 38-42 pairs in each 
Loligo oshimai. n. sp. a 
Female, x 24 arm, arranged in two 
E 3° 


alternate rows; small, 
a little unqual, those of third arms the largest, those 
of second arms come next in order, and those of first 
and fourth arms are of nearly equal size and half as 
large in diameter as those of third arms. Horny ring Textfig. 163. 


equipped on the distal two-thirds of the margin with Horny risgs of Loligo oshimai n. sp. A. From 
a suker of the sixth row from the base of the third 
Za arm, x30; B. From the largest rachial sucker of 
ittle broader an long; e remainin art o. e the tentacle, x 30; . From the largest margina 
little broader than long; th g part of th 30; C he 1 
margin nearly entire and a little projecting forwards sucker of the tentacle,x6o; D. From a Carpal 
; . . sucker of the tentacle, x Ca. 50; E. From a larger 
(textfig. 1634). The teeth range 6-10 in number in distal sucker of the tentacle, x 30; PF. From a 


suckers of proximal ten rows. They are definitely sep- smaller distal sucker of the tentalcle, x 3o; G. From 
a sucker of the buccal membrane, x80. 


plate-like teeth*which are roughly rectangular and a 


arated one from another by narrow interdental spaces. ; 

Tentacles slender, a little longer than body; their stem about as thick as first arms. Club only 
a little expanded, lanceolate, occupying distal one-third of the tentacle ; dorsal web relatively narrow, 
extending but little on to stem. Suckers small, the largest only slightly larger than the largest arm 
sucker. Hand suckers nearly equal in size, but ten or more of rachial rows are littlé larger than 
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others. Horny ring of the hand suckers, with 15-20 sharply pointed conical teeth which are separated 
by interspaces broader than their own thickness (textfig. 1638). In the suckers of rachial rows, the 
teeth are of uniform shape, but those of the distal margin are a little longer than those of the proximal. 
Such a difference in length of teeth still more marked in the marginal suckers, but otherwise these 
suckers show a quite similar dentation as the rachial suckers (textfig. 163c). Horny ring of carpal 
suckers also furnished with conical teeth as in the above mentioned suckers, but the teeth are much 
less numerous (8-12) and some are often truncate at apex (textfig. 163D). In smaller suckers of the 
distal portion of the club the teeth are by no means sharply pointed but always blunt or truncated at 
apex, and range 8-11 in number (textfig. 163r). 
Gladius of ordinary shape, their breadth in a stretched condition is 
a little broader than one-sixth the length, and the breadth of the rachis 
is about two-fifths the entire breadth of the gradius. 


NA y Radula as shown in textfig. 164. 
|W Buccal membrane with seven distinct marginal projections which 
have a few minute suckers each. Horny ring of these suckers, with 
GAY blunt or truncated cylindical teeth and bordered with a broad strongly 
M 


papillated area (textfig. 163G). Inner surface of the membranes deeply 
and longitudinally winkled; spermatic pad on the ventral part single, low, 


Textfig. 164. and not surrounded by any horseshoe-shaped fold. 
a ee Ao SR Inkbag relatively large, furnished, on either side, with a oval lumi- 
adula, x 40. 


nous organ. 
Measurements of a Mature Female Examined. 


Dorsal length of mantle... 22. oe. ses 0... eee nee ese S. Q0 mm. 
Ventral length of mantle — ...— os. eee are 0... 0... He 75 y 
Breadth of mantle .., ser ... oua cae ari eno nee ak wee 26 y 
Lengürofhead. m wie" cime See wins Dae ask? Bae Rer ie ae SS: Gs 
Breadthiof head" ss cu “esse ane ae Gade aed c ues ay Romy te BA 
Length of fing... ses eee e wes e cee emo tee tee 46 y 


Total breadth of ns... cee se s s nee nee 47 
Left Right 
Length of first arms se. een eae ee nee tee n ee eee 30mm. 30mm. 
» og SECON arms... eee 0e ee ne m c 87 s 37 » 
sno a third arms: wee care aie Cona an ego Gi a XA. Sy 46 ,, 
».— «fourth amus 3:999 rari See, seas e Aue ee 38 3, 40 ,, 
» 4, tentacles son Das. re eae ee hen, Sd See) ees OR yy 85 ,, 
»  »tentaculr clubs ... iss mee 2 wee 6 e e 28 , 25 , 
Diameter of largest sucker of first arms s.e ee eee e. ..o +... 09mm. 
"S fie GF » »Secondarms... ... wee eee 6 1.2 
5 D» oo 5». ^ y third arms: 2 GRO 4x e ade gres A 
» i n » 9» fourth arms .. ... eee 6 eee 0.7 oy 
» TES » » tentacles dixe asia e Jake S482. SERIE 


Remarks.—Eight female specimens purchased by Dr. Oshima at a fish market of Tainan, For- 
mosa, on April 15, 1920, have been at my disposal, their mantle ranging from 65 mm. to 93 mm., in 
length. A half of the number have the mantle measuring above 85 mm. in length, and are sexually 
mature with ripen eggs, and the nidamental glands measure 25-28 in length. 

The species is very near Loligo beka n. sp., which has been referred with doubt by Appellóf to 
L. sumatrensis. The differences from this species consist in (1) its having more numerous teeth in the 
arm-suckers, (2) the presence on either side of the ink bag, of a luminous organ which is destitute in 
that form, and (3) in that the arm-formula is clearly 3>4>2> 1 and not 3>2>4>1. 

When the present species is compared with d'Orbigny's description and illustrations of Z. suma- 
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frensis the discrepancies are as follows: (1) in Z. oshimai the horny rings of the tentacular handsuckers 
have acutely pointed teeth, while in Z. sumatrensis they may be smooth or provided with several quadran- 
gular teeth, and (2) the buccal membrane has on the projections minute suckers, which are said to be 
absent in that species. 

In respect to dentation of suckers, this species rather approaches Z. duvauceli of d'Obignuy, but 
from this it differs at least in having larger fins, less carinated arms, and more slender clubs which 
have much less unequal suckers. 

Type locality.— Tainan market, Formosa. 

Type.—In Hokkaido Imp. Univ. 


Loligo bleekeri Keferstein, 1866. 
Local name:  Yariika (Tokyo); Saya-naga (Etchù Prov.); Shakuhachi-ika (Nagasaki). 
(Pl. XIIL, figs. 6-10; textfig. 73.) 


Loligo bleekeri, Keferstein 1866, p. 1402, pl. cxxii, figs. 9, 10; pl. cxxvii, fig. 14.—~Tryon 1879, 
p. 149, pl. lvii, figs. 185, 186.—Brock 1882, p. 604.—Appellof 1886, p. 31, pl. i, figs. 7-10. 
—Ortmann 1888, p. 664.—Joubin 18941, p. 56.—Wiilker 1910, pp. 10, 36, pl. iv. fig. 30 
(digestive system).—Berry 1912b, p. 399.—Sasaki 1914, p. 604.—Sasaki 1920, p. 184. 


To this species I refer with great satisfaction fifty-four specimens collected at various localities as 
listed below. They measure up to 35 cm. in mantle-length. 

Mantle very slender, from six to seven times as long as broad ; nearly cylindrical in its anterior 
one-third, then very gradually tapering to a sharply pointed extremity (Pl. XIII, fig. 6). 

Belly in male invariably furnished with a distinct longitudinal ridge in the middle; in female, 
it is usually obscure. Anterior margin of mantle with a small rounded projection in the mid-dorsal 
part, and widely excavated in the ventral part. Fins taken together rhomboidal, widest one-third of 
the way back, somewhat attenuated posteriorly, their anterior lateral edges slighly convex, and the 
posterior lateral edges a little concave. Length of fins in full-grown specimens far greater than their 
total breadth, and also far over half the mantle-length. 

Head very small, a little narrower than body, its length in full-sized specimens goes about ten 
times in the mantle length, and in medium-sized specimens, eight to nine times. Preocular pit and 
olfactory crest both present none of pecuríarities. Funnel comparatively large. Funnel cartilages a 
little longer than a quarter of its own maximum breadth. Nuchal cartilage slenderly panduriform, 
much more acuminate posteriorly than anteriorly, its length about four and a half times the maximum 
breadth. 

Arms very short, somewhat unequal, the formula of length being 37 2747 1; the longest attains 
about a quarter of the mantle length. Second and fourth pairs four-sided, while the first and third 
pairs are more or less flattened laterally, provided with a keel on the back as usual. Suckers small, 
subequal, only a little varying in size with the length of the arms on which they are situated; biserial 
as usual Horny ring in all suckers equipped on the distal two-thirds of the circumference, with 
rather large, blunt or square-cut teeth, which are longer on the more distal margin of the ring ; 
the interdental spaces decidedly narrower than the breadth of teeth (Pl. XIII, fig. 9a). The teeth of 
proximal suckers number 10-14, and those of distal suckers, 4-7. 

Left ventral arm prominently hectocotylized, its distal part being abnormally thickened and the 
extreme tip blunt (Pl. XIII, fig. 7). On the proximal three-fourths or sometimes two-thirds of the 
arm are found about fifty suckers of the usual biserial arrangement and normal size ; but as proceeded 
distad the pedicells of these suckers become longer and their bases thicker. On the remaining distal 
part are found also about fifty suckers arranged in two series. These suckers all show, however, an 
abnormality, reduced in size and their basal papillae becoming thickened. The abnormality is espe- 
cially marked in the dorsal series, in which the suckers are almost disappearing, and in which their 
basal papillae are greatly thickened and are transformed into bisuspid lamelliform appendages tightly 
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arranged into a ctenoid structure. 
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Further, on the distal part is found a broad, longitudinal, serrated 


membrane between the two series of the abnormal suckers. 

Tentacles only 34-54 as long as mantle, thinner than any arm, nearly triangular in section. Club 
only slightly expanded, lanceolate in contour, with a dorsal web narrowing proximad; protective 
membranes rather narrow, yet distinctly costate as usual. Suckers numerous, small, on carpus arrang- 


Textfig. 73. 
Loligo bleekeri. Portion of 
radula ; x 80, 


ed in two series on hand; in four series at the distal part of the 
club they are closely set in 6-8 series (Pl. XIII, fig. 8). They are 
rather uniform, but rachial ones on the hand are a little larger than 
its marginal ones. Horny ring in all suckers equipped with small, 
elongate, blunt, separate teeth along the whole margin (Pl. XIII, 
fig. gb). The teeth number about 30 or more in larger suckers and 
10-14 on the distal margin are much longer than the rest. 

Buccal membrane markedly folded internally, with seven, con- 
spicuous, marginal projections, each furnished with 20-30 minute 
suckers. 

Radula as shown in textfigure 73. 

Gladius slender, one-ninth as broad as long, nicely penniform, 
but the margins of vanes folded ventral, curving round so as to form 
a hollow slender cone shaply pointed posteriorly (Pl. XIII, fig. 10). 
Length of vanes about seven-ninths the entire length of gladius. 


Measurements of Fresh Male Specimens. 


Sex 2 3 
Dorsal length of mantle... 318 mm. 280 mm. 
Ventral length of mantle 303 » 264 è» 
Circumference of body ... 140 ,, 120 ,, 
Maximum breadth of body ... 50 5, 40 » 
Length of fins ... 207 , 182 ,, 
Total breadth of fins 155 5» 132 » 
Length of head 39 5 23.5 » 
Breadth of head 39 » 3! s 
Left Right Left Right 
Length of first arms 76 mm. 76 nm. 58 mm. 58 mm. 
“= +. second arms... 81 , 81 ,, 62 n 61 ,, 
3; » third arms 86 ,, 86 ,, 66 ,, 66 ,, 
5: » fourth arms ... 72:5 7i» 58 5, 58 ,, 
5 » tentacles... ... 110 ,, 105 4; 85 , 80 ,, 
55 » clubs 50 , 50 5, 32-5, 33:55 
Diameter of largest sucker of first arms... o... Lu Le 2 omm. 1.2 mm. | 
Sy 5 3s m , second arms 4. uu lu ls 2.2 5, 1.4 » | 
n No. » » third arms... o... u.s un 2.5 5 LS 4 
5 sl ys s » fourth arms... o... o... o... 1.8 ,, I2 5, 
T su Ii ” m tentacles oz uou cee tas 1.0 4, 0.8 ,, 


Remarks.—This species is one of the commonest and most widely distributed cuttlefish in Japan. 
It is caught everywhere in plenty for the market, and sometimes is cured; if so, then it is called 


* Sasazurumé” by the traders. 


Locality.—Japan (Keferstein) ; Akkeshi, Hokkaido (!); Takashima, Hok. (!); Oshoro; Hok. (!); 
Furubira, Hok. (!); Hakodaté (!); Muroran (!); Azamusei, Mutsu Prov. (!); Samé, Mutsu Prov. (!) i 
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Niigata (!); Etchù Prov. (Sasaki); Sagami Bay (Sasaki); Misaki (Wülker; Sasaki); Tokyo market 
(!); Nagasaki (Appellóf); Satsuma Prov. (Sasaki); east of Tsushima, 66 fms. (Albatross!); Fuzan, 
Korea (!); Amboina (Joubin). 


Genus Sepioteuthis de Blainville, 1824. 


Sepioteuthis, Blainville 1824 (fide Hoyle).—d’Orb. in d'Orb. et Fér. 1839, p. 297 (pars).—d'Orb. 
1845, p. 319 (pars).—Gray 1849, p. 78.—Verany 1851, p. 75.—Adams H. & A. 1858, p. 
38 (pars).—Verrill 1882, p. 373.—Hoyle 1910a, p. 412—Wiilker 1913, p. 460.—Berry 
I914a, p. 308; 1920, p. 154.—Naef 1921, p. 535. 


Body conico-cylindrical, ending rather bluntly behind. Fins enormous, marginal; at maturity, 
extending the whole length of mantle ; both together ovate. Hectocotylization affecting the distal 
part of left ventral arm.  Spermatic pad present on the ventral part of buccal membrane, containing 
internally a pair of ramified seminal receptacles. 

Type :[— Sepioteuthis sepiacea Bly. 1824,— S. sepioidea Blv. 1823 (fide Hoyle). 


Sepioteuthis lessoniana Férussac, 1826. 


Vernacular name: — Aori-ika (Tokyo, Etchà) ; Mizu-ika (Nagasaki) ; 
Kutsu-ika (Noto Pen.) ; Shiro-ika (Okinawa). 


(PI. XIV., figs. 15-17; Pl. XXIX, figs. 8, 9; textfigs. 74-77.) 


Sepioteuthis lessoniana, Férussac, in d'Orb. 1826, p. 155 ; 1845, p. 326.—d' Orb. et Fér. 1839, p. 
302, Sepioteuthis, pl. i; pl. vi, figs. 9-14.—Gray 1849, p. 80.—Keferstein 1866, p. 1402, 
pl. cxxii, fig. 7.—Tryon 1879, p. 152, pl. lxii, fig. 212; pl. Ixiv, fig. 213.—A ppellof 1886, 
p. 32, pl. i, fig. 11; pl. iii, figs. 11-15.—Hoyle 1886b, p. 151.—Ortmann 1888, p. 657; 
1891, p. 676.—Brazier 1892, p. 14.—Joubin 1894a, p. 39; 1898b, p. 26.—Wiilker 1910, 
pp. 11, 26. pl. iii, fig. 28; pl. iv, figs. 20, 31; 1913, p. 452.— Berry 1912b, p. 401, pl. vi, 
figs. 3, 5.—Sasaki 1914, p. 606; 1920, p. 185. 

Sepioteuthis sinensis, d'Orb. in d'Orb. et Fér. 1839, p. 304.—d’Orb. 1845, p. 329.— Tryon 1879, 

| p. 154.—Sasaki 1914, p. 607. 

? Sepioteuthis mauritiana, d'Orb. et Fér; 1839, p. 304, Sepioteuthis pl. v, figs. 1-4. pl. vii, figs. 
1-5.—Brazier 1892, p. 15. 

? Sepioteuthis lunulata, d'Orb. et Fér. 1839, p. 300, Sepioteuthis pl. iii, fig. 1; pl. vi, figs. 1-8.— 
Brazier 1892, p. 13.—Hoyle 1904, p. 31. 

? Sepioteuthis brevis, Owen 1881, p. 137, pl. xxvi, fig. 1.—Wuülker 1910, p. 11.—Sasaki 1914, 
p. 607. 

? Sepioteuthis sieboldi, Joubin 1898b, p. 27.—Sasaki 1914, p. 607. 

? Sepioteuthis arctipinnis, Berry 1914a, p. 308; pl. liv, fig. 1; textfigs. 20, 21. 

? Sepioteuthis malayana, Wülker 1913, pp. 478, 479, 483. 


Body conico-cylindrical, ending bluntly behind, a little flattened dorso-ventrally, thick-walled ; 
length at maturity about three and a half times the maximum breadth. Anterior margin of mantle 
projects a little on the dorsal side in a very low triangle, and is widely emarginated cresentwise on 
the ventral side, the excavation marked off on sides by pointed projections. Fins in adult, enormous, 
thick, muscular, nearly extending the whole length of the sides of mantle; both together ovate in. 
contour, broadest about the middle, the total breadth about three-fourths the length (Pl. XIV, fig. 15). 
Fins in young, proportionally narrower, with the broadest part more posteriorly, and the attachment 
to body less extensive than in adult. 

Head large, only a little narrower than, or even as wide as body, rounded on sides a little flattened 
dorso-ventrally, with a distinct pore in front of each eye. Olfactory crest conspicuous, #-shaped as in 
Loligo. A distinct olfactory pit is sheltered within the ventral bay of the ©.  Nuchal cartilage roughly 
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panduriform, more rounded, and a little more expanded anteriorly than posteriorly, a little longer than 
three times of its own maximum breadth; mid-rib conspicuous, prominent about one-third as the entire 
breadth of the cartilage, and sharply marked off from vane-like parts which are a little depressed 
(textfig. 74). The cartilage in a male of 32cm. mantle length, measures 7omm. in length. 

Funnel large, 
roughly conical, 
extending forwards 
a little beyond the 
center of head. 
Funnel organ com- 
posed of a conspi- 
A-shaped 
dorsal pad, and two 
ovate ventral pads 
24-34 as long as 
the former. Funnel 
cartilage lanceolate, 
widest near the 
middle; the posteri- 
or end a little 
blunter than the 
anterior, and some- 

- what bent outwards 

Textfig. 74. (textfig. 75) In 
Nuchal cartilage of male specimen of 34cm. the aforesaid male 
mantle-length ; natural size. the dorsal funnel 


cuous 


NIS B 


Sepioteuthis lessoniana, 


Textfig. 75. 


Sepioteuthis lessoniana, Left funnel-cartilage of same specimen; natural size. 


Textfig. 76. 


Horny rings of same specimen; x8. A, From one of suckers 
of sixth row on third arm. B. From largest sucker of tentacle. 


Sepioteuthis lessoniana 


Textfig. 77. 


Sepioteuthis lessoniana. Radula of female specimen of 29cm. mantles length ; x 20. 


pad measures 75 
mm. in length, and 
the funnel cartilage, 
54mm. in length, 
and 13 mm. in ma- 
ximum breadth. 
Arms unequal, 
the formula of 


length being 3==>4>2>1; or 3>4>2>1; the longest about half the mantle-length. First pair 
by far the thinnest of all and about 24-34 as long as third pair; its aboral surface carinated in the 
distal two-thirds, but rounded in the remaining parts. Second pair sometimes four-sided with a distinct 
thick web on the ventral side of the aboral surface, but more often three-sided, the web standing 
keel-like and the dorsal edge of the aboral surface being quite rounded off. Third pair thickest of all, 
and flattened, its dorsal surface strongly carinated. Fourth pair four-sided, its aboral surface marked 
off on the ventral side by a sharp edge and on the dorsal side by a broad web widening proximad as 
in Loligo. Protective membranes strongly trabeculated, narrowest on the ventral arm. On the remain- 
ing arms their breadth varies with the size of the arms on which they are situated, and on each arm 
the membrane of the ventral side seems a little broader than that of the dorsal. 

Arm-suckers roughly helmet-shaped, biserial throughout. They vary only a little in size in 
different arms, being larger on lateral arms and again larger on ventral lateral arm. On each arm 
they become gradually larger to the sixth or seventh pair and thence they decrease in size very gradu- 
ally to the extremity. Their horny ring is dentate on the whole margin (textfig. 764) ; the teeth are 
sharp and conical, but sometimes may be more or less plate-like and triangular or squarish ; always 
larger on the distal margin of the ring than the proximal margin, numbering 20-30 in each ring. 

Left ventral arm hectocotylized at the extremity that involves about a quarter of the entire length 
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of the arm (Pl. XIV, fig. 16). - On this part, there are found 50-60, sharply pointed, slightly com- 
pressed, sucker-less, conical papillae arranged in two series. On the remaining proximal part, there 
are biserial suckers about as many as the aforesaid papillae; they are normal in structure and size, 
except seven or eight distalmost, which are abnormally small and attached to swollen and elongated 
peduncles. 

Tentacles as long as, or even longer than, mantle. Stem a little thicker than second arm, four- 
sided, but sometimes the ventral edge of the aboral surface may be quite rounded off; if so, then the 
whole shape of the stem is much like that of three-sided prism. Club large, expanded, lanceolate in 
contour, triangular in section, comprising the distal one-third of tentacle ; dorsal web widening and 
thickening distad; proximally it is continued on to the stem down to its base as a ridge. 

Tentacular suckers quadriserial but at the extremity they may be much crowded in five or six 
series. Hand suckers of two central series only a little larger than those of both marginal series, but 
even the latter are larger than the suckers of the other parts, although from these the hand suckers 
can not be clearly separated by any sudden gap of size as occurs in some species of Lofigo. Horny 
ring in all suckers, dentate almost as in arm-suckers, but usually the teeth are more slender and farther 
separate (textfig. 768). The teeth in central hand suckers are nearly uniform, but in the others they 
are unequal, being sharper on the distal margin of the ring than on the proximal margin. 

Buccal membrane suspended by seven strong ribs, which markedly project beyond the margin. 
The projections of margin, armed with 4-11, minute suckers on their tip; the suckers are of the 
ordinary structure, furnished with dentate horny rings; the teeth are conical, and far separate, number- 
ing about 20 in largest suckers. 

Anal appendages large, thick, obcordate, distinctly pedunculate. 

Spermatophores 14~15mm. long, with structures as shown in Plate XIV, figure 17. 

Gladius nicely penniform, with a distinct submarginal thickening and a strong rachis evenly nar- 
rowing posteriad ; the length about six times the maximum breadth. 

Radula as shown in textfigure 77. 

Color greatly variable in the different state of preservation ; in good preservation generally it is 
grayish or violet brown. Chromatophores large, numerous in the dorsal surface of all parts, but rare 
in the ventral surface of head and body, and absent beneath the fins. In a still excellent state of 
preservation there may appear on the combined dorsal surface of body and fins, numerous, transverse- 
fusiform, ill-defined markings of much deeper shade than the ground color. The markings have a 
transverse white streak in the midde. Their number is subject to individual variation, but generally 
ranging from 50 to 100; the distribution also seems not fixed, but generally rarer on the periphery 
than on the center. In addition to these there may occur about ten, round, black spots arranged in 
a series along each lateral margin. 


Measurements of largest Male Examined. 


Ventral length of mantle — +... ses wee cee nee eee eno s e 355mm. 
Dorsal length of mantle dio ar y wel aui a Eur CURE! wees, 0322246; 
Circumference of mantle Pies. deere dies aia, Beas seer tee La eam RÓS 3; 
Maximum breadth of mantle DE roc 
Length of fins "IP ue uu EE 
Total breadth of fins asso .4 ueo meo 2. ken n. ena... e 300 y 
Length of head sss ... .4 ono aek e ame tee ee o 58 y 
Breadth of head... ane ... ...o v oin eno eno S e 824) 
Left Right 
Length of first arms Lu eee eee s s tee e e e. 103mm. 103mm. 
5 p Second arms... we wss s we tee nS re c 138 ), 136 ,, 
a gthirdarms Gee cale Lele) ihe uw orco d es tees es CIE ui 150 , - 
» » fourth aris au ux RS ui Gee REESE sis IA Gs 143 » 
» „ tentacles weis RS Ahi? ceed dist cose hee Auk, A AOD 5 300 ,, 


y clubs: costo wie Vm ESI RI que VA ES ade le awe 28 4 130 ,, 
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Diameter of largest sucker of first arms . +... see se T 4mm. 
» T » ss » second arms... see e € sso oa CES 
” » » »  »thirdarms .. .. 000 6 , 
» ” » » » fourth arms +... ... wate ý da 4 37 
» » 0» » p tentacles ^ 4. e e 0 0 0 JA» 


Remarks.—A vast number of specimens found in diverse 


some of which are listed in the following. 


Specimens 


Mantle-length 


Locality 


Collector 


Date 


collections have been at my disposal, 


Where Preserved 


18 


330. 


Asari, Hokkaido. 


Sasaki 


July, 1911 


8 juv. 


42-73mm. 


Oshoro, Hok. 


Sasaki 


Sept. 10, 1911 


Hokkaido Imp. Univ. 
do. 


35, 79 


250—340nun. 


Sappro market 


Sasaki 


June, 1915 


do. 


19 


300mm. 


Namerikawa, Toyama Bay. 


13 


355 mim, 


do. 


Sasaki 


June, 1889 


Tókyo Imp. Univ. 


July, 1913 


Fish Inst. Namerikawa 


26 


I4S5nun.,I 60nun. 


Noto Pen. 


Sasaki 


March 7, 1912 


. Hokkaido Imp. Univ. 


13 


200mm. 


Miyazu, Tango 


73 


Tókyo market 


13, 29 


190--25 5mm. 


Misaki 


16 


Haneda, Musashi 


July, 8. 1908 


Aug., 1885 


Tókyo Imp. Univ. 
do. 


Aug., 1906 


do. 


13 
2*juv. 


18 


18 
13 
38, 19 


2 juv. 


1 juv. 


I juv. 


48, 29 


58, 39 


36. 49 


207mm. 
55mm., 80mm. 
22mm. 
107mm. 
150-330mm. 


42mm., 45min. 


40mm. 


Enoura, Suruga 


Gokasho, Ise 


Tokushima 
Takamatsu, Sanuki 
Oshima, Izu 

Bonin Is. 

do. 
Nagasaki 
Kagoshima market 


do. 


Loochoo 


Akatsuka 


Sasaki 


K. Arima 
K. Kaneko - 


Albatross 


m. Tominaga 


& S. Taku. 


July, 1910 


do. 
do. 
Hokkaido Imp. Univ. 


April, 1887 


April 17, 1896 


do. 
Tokyo Imp. Univ. 
do. 
do. 
do. 


ôkyo Imp. Univ. 
U.S. Nat. Mus. 


Hokkaido Imp. Univ. 


78-11 7min. 


do. 


K. Makino 


Aug. 24, 1920 


do. 


18 


300m, 


Taihoku market, Formosa 


M. Oshima 


March 14, 1921 


do. 


I6 


340mm. 


Tainan market, Formosa 


do. 


April 19, 1920 


Formosan Müs. 


46-1 3Onun. 


Pescadores Is. 


do. 


July 5, 1920 


do. 


1531um., I 6omm. 


Taihoku market, Formosa 


do. 


July 15, 1920 


Hokkaido Imp. Univ. 


130-160mm. 


do. 


do. 


do. 


Formosan Mii: 


All these specimens well agree with one another even in details of the spermatophore, although 
their localities are so far distant. Of course individual variations may be found in every particular. 
The only discernible variation which is probably attributable to different localities is that the teeth of 
both arm and tentacular suckers are more slender and sharper in Formosan and Bonin specimens than 
those from other localities. 

As seen from the above list, the species is so widely extended in distribution as almost covering 
the Japanese waters, the northern limit being Hokkaido, where it is very rare and is caught only in such 
a year when warmer water-currents from the south abound around the island. In Kiushiu and 
Loochoo the species is very common and the egg clusters may frequently be found in spring in bays 
or inclosed coasts where it grows larger but disappears before arriving at a full size. The full sized 
one is rather oceanic in habit so that fishermen often take them as a distinct form. 
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The Japanese specimens referred to agree very well with Berry’s descriptions on S. arctipinnis 
so that I am greatly inclined to consider that this species is synonimous with S. lessoniana. The 
differences between S. lessoniana and S. arctipinnis pointed out by Berry may occur between the 
Japanese specimens in question, even between those caught at a locality, but linked by graduated 
series of intermediate forms, seeming not to be due to the specific distinction. 

In Japan the species is caught for the market, and the dried specimens are called “ Mosurumé " 
or “ Mizuzurumé" by traders. 

Locality —Asari, Hokkaido (Sasaki); Sapporo market (!); Oshoro, Hokkaido (!); Hakodaté 
(!); Muroran (!) ; Samé, Mutsu Prov. (!); Etchú Prov. (Sasaki); Echizen Prov. (Berry); Noto Pen. 
(!); Miyazu, Tango (Sasaki); Tsushima (!); Fusan, Korea (Berry); Tokyo Bay (Ortmann); Tokyo 
market (Sasaki); Misaki (Wülker; Berry; Sasaki); Haneda, Musashi (Sasaki); Enoura, Suruga 
(Sasaki); Oshima, Izu (Sasaki); Isé Prov. (1); Osaka market (!) ; Takamatsu, Sanuki (Sasaki); 
Nagasaki (Appellóf, Sasaki); Kagoshima (Ortmann); Kagoshima market (Sasaki; Albatross !) ; 
Bonin Is. (Sasaki); Riu-kiu Is. (!). ? Hawaiian Is. (Berry); Fiji (Hoyle); Apia, Samoa (Berry); 
Amboina (Joubin); Morotai (Joubin); Obi (Joubin); Ternata (Hoyle); Java (Fér. et d'Orb.; 
Keferstein; Joubin); Timor (Joubin); New Guiner (Fér. et d'Orb.); Papous (Fér et d'Orb.); Cape 
Febre (Fér. et d'Orb.); Uji Is. (Brazier); Erazer's Is. (Brazier); Queensland (Brazier); Torres Straits 
(Brazier); Salomon Is. (Brazier); New Zealand (Gray; Brazier); Indian Oc. (Fér. et d'Orb.; Joubin); 
Ceylon (Ortmann); Trincomali (Fér. et d'Orb.) ; Malabar (Fér. et d'Orb.): Cap Haitien (Joubin). 


Family Promachoteuthidae Naef, 1912. 


Promachoteuthidae, Naef 1912, p. 244. 


Body short, rounded ; fins large ovate, extending beyond the posterior end of body. Mantle 
free all round. Funnel short, slender, and with everted margin. Head small, narrow; eves not 
prominent, without lid-folds ; but with preocular pores. Arms long, conical, with biserial pedunculate 
spherical suckers. Tentacles exactly resembling the arms at their origin. 


Genus Promachoteuthis Hoyle, 1885. 
Promachoteuthis, Hoyle 1885, p. 273; 1886b, p. 120. 


Type.— Promachoteuthis megaptera Hoyle, 1885. 


Promachoteuthis megaptera Hoyle, 1885. 


Promachoteuthis megaptera, Hoyle 1885, p. 273, fig. 109; 1885b, p. 182; 1885d, p. 284; 1886b, 
p. 120, pl. xiv, figs. 10-14; woodcut 3.— Berry 1912b, p. 417.—Sasaki 1914, p. 599. 


Eventhough this species has not been represented in any of the collections studies by me, I had 
an opportunity to examine the type specimen of the species. But due to its mutilated condition I could 
not go further than the original description given by Hoyle, except that the outer lip though very 
indistinct was certainly discernible, disagreeing with his description. 

Body short, about half as broad as long, barrel-shaped or rather sub campaniform, bluntly pointed 
behind. Mantle margin evenly truncated, free all round. Fins large, wider than long, both together 
transversely elliptical, extending a little beyond the posterior end of body. 

Head very small, almost the whole of its sides occupied by eyes. Eye not prominent, entirely 
covered over by a continuous transparent lid, which has no reduprication ; but a distinct pore is found 
at a point in front of and below the eye. No trace of umbrella present. Buccal membrane well 
developed, with seven suckerless marginal projections, not connected with arms by ligaments as usual. 
A very thin outer lip and a thick, papillate inner lip present. Funnel short, narrow, with the distal 
margin everted much like that of the neck of a flask. Funnel cartilages oval, with a depression fitting 
into linear, ridge-like mantle-cartilages. 
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Arms unequal, fourth pair-the shortest of all, the others subequal ; on an average about as long 
as body ; smoothly conical, tapering evenly to fine points. Suckers spherical, pedunculte as usual, 
their aperture lateral, directed inwards ; biserial throughout, numbering about 16 pairs in each arm. 
Horny ring smooth, surrounded by a few large papillae. 

Tentacles thicker and longer than arms, exactly resembling them at their origin, and being obvi- 
ously serially homologous with them. 

Surface smooth. Color dull purplish madder, paler on fins, arms, and tentacles. 

Total length 50 mm., length of body 15 mm. 

Locality—South-east of Noshima, 1875 fms. (Hoyle). 


Family Idiosepiidae Appellòf, 1898. 


Idiosepii Steenstrup 1881, pp. 233, 239 (pars). 
Idiosepitdae, Fischer 1882, p. 350.—Appellóf 1898a, pp. 571, 623.—Hoyle 1904b, pp. 2, 7.— 
Naef 1912, p. 243. 


Body elongated, pointed behind. Head separated from the dorsal margin of mantle, devoid of 
nuchal resisting cartilage, but the collar-like portion of funnel base is connected with the internal sur- 
face of mantle at the mid-dorsal region. Eyelid continuous, without forming any lid-fold, but a minute 
lachrymal pore present as usual. Olfactory crest absent, though pit-organ well developed. Fins 
minute, subovate, separate, and subterminal. Arm-suckers biserial. Tentacular suckers bi- to 
quadriserial. Retractor pallii redianus somewhat developed. Both ventral arms hectocotylized. 
Oviducts of both sides developed, but the left one is only functional. Gladius quite rudimentary. 


Genus Idiosepius Steenstrup 1881. 


Idiosepius, Steenstrup 1881, pp. 219, 233, 236, 240; 1887, pp. 67-72, 116, IIQ, 120, 121.— 
Appellof 1898a, p. 570.—Brock 1884, pp. 105-114.—Hoyle 1904b, p. 7; 1910, p. 410.— 
Berry 1921, p. 355. 

Idtosepion, Fischer 1882, p. 350. 

Microteutlis, Ortmann 1888, p. 648. 

Naefidium, Grimpe 1920, p. 210. 


This is a unique genus of the family and now involves four different species**), of which only one 
has been known to inhabit the Japanese waters. 


Lype—Idiosepius pygmaeus Stp. 1881. 


*) Steenstrup includes /diosepius and Spirula together in Idiosepii, but the latter genus is now generally con- 
sidered to form itself a family quite distinct from the Idiosepeidae. 

**) A synopsis of the four species is appended here :— 

1) Z. pygmaeus Steenstrup.—Ventral arms of male, with only a single sucker at base otherwise naked, and smooth, 
the right arm much thicker than the left arm; tentacles very conspicuously more slender than arms. From Southern 
China to Dutch E. Indies. 

2) 1. (Vaefidium) picteti Joubin.—Ventral arms of male, with only a single sucker at base, the right arm much 
shorter, but broader than the left arm, heavily transversely plicate on oral surface and with a deep, longitudinal 
groove on aboral surface, the left arm bilobate at tip by the projection of a small, tongue-like process on the oral 
surface; tentacles thinner than arms, with short club. Amboina. 

3) 4. paradoxus Ortmann.—Ventral arms of male, with several suckers; the right arm with a longitudinal groove 
on aboral surface, the left arm with a small semilunar membrane at tip; tentacles as thick as arms, bearing suckers 
for more than half their length. Seas of Japan. i 

4) 4. notoides Berry.—Ventral arms of male, with 7-11 suckers, the right arm a trifle shorter than the left arm, 
with simple, sharply pointed tip the left ventral arm furnished at tip with a part of much compressed, recurved 
flaps; tentacles as thick as arms, bearing suckers nearly along the whole exposed part. South Australia; 
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Idiosepius paradoxa (Ortmann, 1888). 
(Pl. XV, figs. 1-3; textfigs. 78, 79.) 


Idiosepius pygmaeus, Wülker 1910, p. 22.—Sasaki 1914, p. 599; 1920, 
p. IQI; 19238, pp. 209-213, textfigs. 1-3. 

Microtenthis paradoxa, Ortmann 1888, p. 649, pl. xxii, fig. 4.—]Joubin 
1902, p. 105, fig. 15. 

Idiosepius paradoxa, Berry 1912b, p. 405; 1921, p. 359, textfig. 65. 


A large number of specimens:of this species from several localities of 
Japan, have been at my disposal. They measure up to 15 mm. in mantle 
length. 

Body subfusiform, or conico-cylindrical, pointed behind ; in preserved 
specimens it is a little bowed ventral so that in profile the belly is straight 
or even a little concave while the back is arched. The posterior two-thirds 
of the back is transformed into an adhesive organ with a wrinkled and 
glandular surface. In preserved specimens the organ is distinctly recognized 
as an opague longitudinal-elliptical.area with a much wrinkled surface. 


Anterior margin of mantle free all round, obliquely truncated, the dorsal 


part projecting a little forward, but not to any special lobe. 

Fins small, subovate, about one-third as long, and half as broad, as 
mantle ; distinctly, auricelate both before and behind ; attachment subter- 
minal and oblique. 

Head about as wide as mantle-opening and one-third as long as body, 
evenly rounded on sides, marked off behind by a distinct neck groove. 
Eye covered with an oval transparent integument without distinct lid-fold. 
Olfactory pit-organ present on each ventro-lateral surface of head near neck 
groove. Umbrella but little developed except between third and fourth 
arms, where it extends 14-74 up the arms.  Nuchal cartilage absent. 

Funnel short, conical, with wide base, extending much less than half- 
way to the angle between ventral arms. Funnel organ composed of a large 
dorsal pad with three radiating lobes, and two small cardiform ventral pad. 
Of the three lobes of the dorsal pad, the anterior is by far the narrowest, 
tapering to a sharp point while the remaining two are roughly triangular, 
widening towards the posterior extremities. Funnel cartilages ovate, deeply 
depressed at the middle; the depression being deepest anteriorly. Mantle 
cartilage ridge-like, longitudinal, about as long as funnel cartilage. 

Arms on an average one-third as long as the dorsal length of mantle; 
subequal, second pair the longest, first pair the shortest. All rounded on 
back, without distinct keel, tapering at first gradually but rather rapidly 
afterwards. Protective membranes thick, about half as broad as the length 
ofsuckers. Suckers in full-grown specimens number about 30 on each 
arm, biserial ; their size nearly equal in different arm. On each arm they 
become smaller distad at first very gradually, but rather rapidly afterwards. 
Horny ring with numerous, minute, granuliform teeth; papillate area broad, 
composed of several series of papillates plate, and a radiate margin (textfig. 
78). 

Tentacles as thick as arms and a little shorter than twice their length. 
Club not expanded, nor well-defined, tapering distad more gradually proxi- 
mally than distally ; sucker-bearing surface flattened, occupying the distal 
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Textfig. 78. 


Zdiosepius pygmaeus. One 
of larger arm-suckers , 
xca. 80. 


Textfig. 79. 


Idiosepius pygmaeus. Sper- 
matophore. A. Total view; 
X53. B. Aboral part; 
X223. 
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two-thirds of tentacle. Protective membranes almost as in arms. Suckers 40-50 in number, arranged 
in two to four series ; their shape and size much like those of arms. 

Both ventral arms hectocotylized. In the right arm both the margins of the aboral surface are 
bent back so as to form an incomplete canal there, while in the left arm a small semilunar membrane 
grows near the extremity. The suckers of these arms number at most seven in each and are thickly 
crowded on a small proximal area; in the remaining part the oral surface is quite smooth. 

Buccal membrane thin ; no connectives discernible nor marginal projections nor even ribs. On 
the ventral part of the membrane in females is found a rounded spermatic pad. The spermatophores 
are fixed not only on the pad but also beneath the head, on the nape, on the bases of the arms, and 
even on the mantle. 

Spermatophores 2-2.5 mm. long. Sperm cord thick, not coiling, quite terminal, occupying a 
little more than half the length of etui. Intermediate organ quite simple (textfig 79). 

Gladius absent. ' 

Chromatophores comparatively large, evenly distributed but closest above body and absent 
beneath fins. Visceral integument with many large chromatophores. 


Measurements of largest Male and Female Examined, 


Sex. 9 ô 


Dorsal length of mantle ... ... .. us 0. se sees I5 mm, I2 mm. 
Ventral length of mantle... .. s us 0. s eno va ILS. IO ,, 
Breadth of body... mo... us eno s s eee 7» 6, 
Breadth of head... sia Ais 0.0. 00. eee nee eno nee teens 5:25. 55 
Left Right Left Right 
Length of fins .. .. .. 0 24 9e ess e b de 5 mm. 4.8 mm, 4.5 mm. 4.5 mm. 
Breadth of fins... wii o... Cono ss s sese $2. $254 2.6 4, 2.7 5 
Length of first arms... kk us ss us ss s ese 40. 4.0 45 495 4.0 è) 
^" o Second arms a.o .. ano 8. 2 2. tee nee ae 455 455 4.2 1 425 
T A uu us s ds Sad dee RD wa 4.2 4, 425, 4.0 4 4.0 4, 
T a fourth arms |... s. us us us s s ls 425, 425 3.6 ,, 4.0 , 
xi pi REOMEACIOS: miso i NIS al RA fen Mans in HE 8.0 ,, 8.0 ,, 6.0 ,, 6.0 ,, 


Remarks.—The species is littoral in habit, usually adhering its back on the undersurface of sea 
weeds, and in harmony with this behaviour a special adhesive organ is developed on the back as 
mentioned before. Its food consists chiefly of gammalids as large as its own body, and which frequent 
among sea weeds. The bite is made with great skill on the back of gammalids just at the part where 
the heart is situated, and the eating takes pleace deliberately under sea weeds, whereby the buccal 
mass of the squid acts almost like the introvert of some gastropods, extending as long as its first arm, 
and moves quite actively and freely in all directions so that the soft internal tissues may be totally 
eaten out without breaking the extrenal chitinous skin. 

The mating habit resembles that of LoZgo. A male in heat when occasioned to approach within 
several centimeters of a female, darts with a special quickness towards the latter's head and fixes there 
the spermatophores, whereby the hectocotylized arms are certainly used eventhough their action is so 
quick as hardly capable of observation. 

Locality.—Inland Sea (Sasaki); near Onomichi (Sasaki); Ise Prov. (Sasaki); Misaki (Sasaki) ; 
Kadsiyama (Ortmann) ; Oki Is. (Sasaki): Sado I. (Sasaki); Aomori Bay (!); Hakodate (Albatross!); 
Takashima, Hokkaido (!) Oshoro, Hok. (Sasaki). 
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Family Sepiolidae (Leach, 1817).* 


Sepiolidae, Leach 1817, p. 137 (pars).—Keferstein 1866, p. 1443.—Verrill 1881c, pp. 347, 416; 
1882, p. 375.— Carus 1890, p. 451.—Joubin 1902, p. 80, etc.— Pfeffer 1908a, pp. 24, 31.— 
Naef 1912, pp. 243, 344; 1921, p. 536.— Berry 19142, p. 311; 1920, p. 154.—Grimpe 1921, 
P- 299. 

Sepiolini, Steenstrup 1861a, p. 69 (fide Jatta); 1881, p. 237.—Jatta 1896, p. 122. 

Sepioladae, Appellóf 1898a, p. 623. 


Mantle short, saccular, rounded behind. Fins separate, subovate, attached laterally to the middle 
of mantle. Head large, almost as broad as body, often continuous with mantle at nape; if not so, 
then invariably there is a cartilaginous resisting apparatus. Each eye covered over by a transparent 
continuous integument which forms an incomplete- or even complete-circular lid-fold. Preocular pore 
present but very often indistinguishable. Olfactory pit-organ present behind each eye, surrounded by 
a circular ridge. Retractor pallii medianus well developed. Sometimes a large saddle-shaped lumin- 
ous organ exists in the pallial cavity, associated with the inkgland. Internal shell in a rudimentary 
condition of a thin, short gladius, though even this sometimes may be entirely absent. Hectocotyli- 
zation affects one or both dorsal arms or left ventral arm in the male. Females with left oviduct 
only, when mature thay have spermatophores fixed near the genital opening or on the buccal 
membrane. 


Key to the subfamilies of the Sepiolidae represented in Japan. 
(A) Mantle and head continuous at nape. 
(a) Mantle and funnel-base articulate with each other on either side by plug and socket. 
(a) Saddle-shaped luminous organ well developed (except in /oteuthis); left dorsal arm 
hectocotylized PPP """""""""— cazecese Sepiolinae. 
(b) Saddle-shaped luminous organ rudimentary, both dorsal arms hectocotylized............... 
O Stoloteuthinae. 
(A) Mantle and funnel-base undetachably connected together by a broad ligament on either side 
(except in Sepioloidea) ; left ventral arm hectocotylized ................ eese Sepiadarinac. 
(B) Mantle margin free all round........ verrei ierie cere ree ieri nennen s ehem nnne Rossinae. 


Subfamily Sepiolinae (Hoyle, 1904). 


Sepiolini Appellöf 1898a, p. 623 (pars). 
Seprolinae, Hoyle 1904b, p. 7.—Naef 1912, p. 246; 1921, p. 536.— Berry 1914a, p. 311; 1920. 
Pp. 154. 


Mantle continuous with head at nape; its ventral margin articulates with funnel base by cartilagi- 
nous plug and socket on either side, not protruding greatly forward. Fins considerably auriculate 
anteriorly.  Eye-lid forms a conspicuous but incompletely circular fold. Umbrella broadest between 
third and fourth arms, where it forms no complete sheath for the base of tentacles. Saddle-shaped 
luminous organ well developed except in Zzzezezf/zs. Left dorsal arm in male prominently hectocoty- 
lized, with one or two muscular prominences at the proximal part. Female with a specialized sac in 
mantle cavity near the genital opening for the reception of spermatophores. The latter, as far as 
known, with thin sperm cord tightly coiling upon itself as in Polypus. Gladius rudimentary or even 
absent. 


*) Grimpe establishes for this family a tribus under the name of Sepioloidea (1921, p. 299) or Sepiolaemorphae 


(1922, p. 42). 
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Key to the genera found in Japan. 
(A) Suckers biserial throughout. 


(a) Saddle-shaped, luminous organ present ......... eee Sepiola. 
(b) Saddle-shaped luminous organ absent .......... eene Inioteuthis. 
(B) Suckers quadriserial throughout............... eee eee Euprymna. 


Genus Sepiola Leach, 1817.*? 


Sepiola, Schneider 1784, p. 116 ?—Leach 1817, p. 137.—d’Orb. in d'Orb. et Fer. 1839, p. 224 
(pars).—Verany 1851, p. 56.—Gray 1849, pp. 67, 91 (pars).—Adams H. & A. 1858, p. 40 
(pars) —Pfeffer 19082, p. 46 (pars),—Naef 1912, p. 248; 1912a, p. 267; 1921, p. 536.—Berry 
1920, p. 154. 


Nuchal commissure. about one-third as broad as head or even a little broader. Fins subovate, 
rather large, being longer than half the body-length ; attached laterally to the middle of body. Third 
arm of the male sharply bent into S-shape and folded upon mouth.  Arm-suckers biserial throughout 
but may be in 4-8 series on the extremity of ventral arms; equally small in female but large and 
unequal in male. Tentacular suckers of moderate size, in 8-16 series; their peduncles of normal 
structure. Left dorsal arm prominently hectocotylied. Saddle-shaped luminous organ well developed. 
Gladius usually present but may be absent. 

Type.—Sepiola sepiola Leach, 1817 (= S. rondeletii Schneider, 1784.) 


Key to the species represented in Japan. 
(A) Hectocotylized arm with a nipple-like projection near the base. ............. eene) S. parva. 
(B) Hectocotylized arm with a marked birostrate projection near the base ............ S. birostrata. 


Sepiola parva Sasaki, 1914. 
(Pl. XV, figs. 4, 5.; textfig. 80.) 


Sepiola parva, Sasaki 1913, p. 252, 1 fig. (Japanese). 
Inioteuthis parva, Sasaki 1914, p. 595, pl. xi, figs. 9, 10. 


This species is based on two male specimens from Tokyo Bay. On repeated careful examinations 
of the specimens I have persuaded myself of the validity of the species. 

Body about as long as broad, quite rounded behind, a little flattened dorso-ventrally. Anterior 
margin of mantle slightly emarginated in the mid-ventral part ; dorsally it is connected with head by 
a commissural integument one-third as wide as body. Fins moderately large, being a little longer 
than half the mantle length, nearly orbicular or rather subovate, being slightly longer than broad, 
attached to the dorso-lateral surfaces of mantle at the middle of its length ; the anterior origin con- 
spicuously indented so that the line of attachment is very short, being only half the fin-length. 

Head large, about as broad as body, its dorsal surface flat or even slightly concave. Eyes very 
large, full. No olfactory pit-organ perceptible nor preocular pore. Funnel long, extending to the 
angle between ventral arms ; well marked off throughout, widely conical at base, and tubular distally. 
Funnel valve longitudinal-ovate, attached to one-third the length of dorsal wall from its anterior end. 
Funnel organ composed of a triangular dorsal pad, and two oval ventral pads, the former measuring 
2 mm. in length, and the latter, 2.6mm. Funnel cartilage oblong, both extremities similary rounded, 
measuring Imm. by 3mm.; the longitudinal groove rather shallow, extending the whole length of the 
cartilage. Mantle cartilage linear, ridge-like about twice as long as funnel cartilage, beginning near 
mantle margin. 


*) Original description given by Leach: Pinnae laterali-dorsales distantes. Pedes ordinarii zquales. Collum 
postice cum sacco coalitum. Latera freno parvo instructa. 
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Arms subequal, the formula of length being 3>2>4=1, the longest as long as mantle. All 
rounded on back, without carination, graduallytapering to subtile extremities. Protective membranes 
quite rudimentary. Umbrella wide between third and fourth arms, wanting between ventral arms; 
in the remaining interbrachial spaces it is only slightly developed, the formula of radii being 
I-I >I- >II. The web of umbrella between the third and fourth arms does not form any sheath 
for the base of tentacles. 

Arm-suckers subglobular, their aperture very small and round ; pedicels very short, their basal 
papillae comparatively large, mammiform. The suckers are rather sparsely set, but distinctly arranged 
in two series; their size differ in different arms as follows: In the first 
arm of the right side, there are about thirty equally small suckers. In 
the second arm, proximal fourteen suckers are very large, except the 
two basalmost, which are as small as those of the first arm; distally 
there are about eight small terminal ones. Third arm is similarly pro- 

Textfig. 80. vided with suckers as the second, the only difference being that the 

Sepiola parva, Largest large suckers number about sixteen and the small terminal ones about 

alieni eo twelve. In the fourth arm, there are in all about twenty-five suckers, 

of which the middle ones are a little larger than the rest, but not so large as the largest ones in the 
second and third arms. The suckers in all the arms have small horny rings with entire edge. 

Left dorsal arm prominently hectocotylized ; slightly shorter, but decidedly thicker than the right 
dorsal. The suckers on it are arranged in two series, right and left, as in the remaining arms. The 
left series is made up as follows: two basalmost suckers small ; then there is a large, nipple-like pro- 
tuberance, followed by two small suckers ; after that there come two or three large ones, in their turn 
followed distally by a close series of eleven or twelve peculiar unstalked and cylindrical suckers. In 
the right series, there are at base two small suckers, which are a little larger than the opposite ones of 
the left series ; then there follow four suckers, which are about as large as the largest ones of the left; 
finally there occur about eleven or twelve suckers similar to, but a little shorter than, those in corres- 
ponding postion of the other side. 

Tentacles slightly shorter than twice the length of longest arm. Stem thinner than any of arms, its 
oral surface flattened and the aboral surface rounded. Club expanded, crescentic, flattened, compriz- 
ing about one-sixth the entire length of tentacle ; dorsal web broad, extending on to stem for some 
distance. Suckers uniform, minute, arranged in about eight series. 

Buccal membrane narrow ; no perceptible or marginal projections. 

Saddle-shaped luminous organ well developed, associated with ink-gland as usual, its lateral 
portions projectiong into mantle cavity. 

In Needham's sac were found four rather rudimentary spermatophores with very short sperm cord. 
But a fully formed one was contained in the spermatophoric gland. This measured 14mm. in length, 
its sperm cord coiling almost as in Folzpus. 

For the measurements the reader is referred to the original description of the species (1914 p. 


596). 
‘Type Locality —Tokyo Bay. 
Type.—In Tokyo Imp. Univ. 


Sepiola birostrata Sasaki, 1918. 
(PL XV, figs. 6-8; textfigs. 81-84.) 


Sepiola inioteuthis, Sasaki 1913, p. 251, 1 textfig. 
Sepiola birostrata, Sasaki 1918, p. 255 (Japanese); 1920, p. 185. 


A large number of specimens of this species from various localities of Japan are found in the collec- 
tions studied by me, their mantle measuring up to 22mm. in length. 
Body a little longer than broad, parallel-sided in the anterior half, quite rounded posteriorly, but 
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in mature males it is more or less conical, expanded anteriorly, and somewhat pointed posteriorly 
(PI. XV, fig. 6). Anterior margin of mantle connected with head at nape by a commissural integu- 
ment narrower than one-third the body-breadth; ventral margin emarginated crescentwise in the 
middle, the excavation marked off by borders a little projecting forward. Fins semilunar or subovate, 
blunter posteriorly than anteriorly, about five-sevenths as broad as long; their size variable, being 
14-34 as long as body ; attached to the dorso-lateral surfaces of body at the middle of its length. 
Anterior orgin of fins deeply indented so that the line of attachment measures only 14—34 the entire 
length. 

Head in good specimens as wide as, or even broader than, body ; slightly concave above. Eye 
large, full, covered with a transparent lid which forms an incompletely circular fold ; no preocular pore 
perceptible. Olfactory pit-organ behind each eye, relatively large, bordered with a prominent circular 
ridge. Umbrella somewhat deve- 
loped between third and fourth 
arms, where it extends about a 
quarter up the arms, without 
forming any sheath for the ten- 
tacular base. In the remaining 
intesbrachial spaces the umbrella 
is equally very narrow, but is quite 
rudimentary between the ventral 
arms. 

Funnel slender, extending 
less than to the angle between 
ventral arm, clearly marked off 
throughout, widely conical at base 
and tubular distally. A pair of 
strong funnel adductors present 
on sides, but none on back. Fun- 
nel organ composed of a triangular 
dorsal pad, and two elliptical 
ventral pads; the two posterior 
angles of the former a little project 
laterad and posteriad; the anterior 
angle more or less rounded, with 
a minute cuspidation at the ex- 
treme end extending for two-fifths 
Textfig. 81. the length of the dorsal wall of 


Sepiola birostrata. Arms of female sex;xca. 3. funnel. Funnel valve in female, of 
moderate size, but very minute in 
male (PI. XV, fig. 7); in both sexes 
it is situated midway from the 
dorsal pad to the extremity of fun- 
nel. Funnel cartilage oblong, a 


Textfig. 84. little longer than three times of its 
Sepiola bircstrata, Suckers towards the base of club. A. Side and 
ventral view;x40. B. Frontal view.x 217. 


Textfig. 82. 


Sepiola birostrata, Arms of male sex;x2. 


Textfig. 83. 


Sepiola birostrata. Largest arm-sucker of male sex; x 33. 


own breadth, similarly rounded at 
both ends. Measurements in a 
male of 19mm. in mantle length: dorsal pad of funnel organ 5mm. long; ventral pads 3mm. by 8 
mm.; funnel valve 0.9 mm. long; funnel cartilage 5mm. long. Mantle cartilage very slender as 
usual, a little shorter than twice the length of funnel cartilage, beginning at a distance from mantle 
margin as a faint streak which develops into a ridge posteriorly. 

Arms subequal, the formula of length being 2==3 >41, the longest about as long as body. 
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All evenly taper to subtile extremities, rounded on back but may be carinated in the distal half or 
even throughout the length. In the ventral arms, there is developed a web on the dorsal side of the 
aboral surface, widening proximad. Third arms of both sides in mature males peculiarly thickened 
proximally, abruptly narrowed near the middle, then tapering to attennated extremities, invariably 
strongly curved into the shape of an S and tightly folded upon mouth. Protective membranes all 
quite rudimentary. 

Arm-suckers subglobular, numbering about 40 on each arm, rather sparsely set in two series 
throughout; their aperture small, round (textfig. 83). Peduncles of suckers short, but their basal 
papilla large and nipple-like. Horny ring in all suckers, smooth its papillate area comparatively nar- 
row. For other respects the suckers are subject to a sexual dimorphism. In the female the suckers 
are small and uniform except for that those of the lateral arms are slightly larger than those of the 
remaining arms (textfig. 81). In the male, the suckers are large except basal and terminal ones, which 
are as small as in the female ; those of the right dorsal arm are soft, glandular, and often deformed 
or compressed (textfig. 82). Further, in the third arm four or five pairs of suckers on the thickened 
proximal part are rudimentary or even wanting. 

Left dorsal arm in male prominently hectocotylized, '/2~*/s as long as the right dorsal, and much 
thicker than the larter terminating abruptly; the aboral surface with a web which is often contracted so 
as to render the arm curve crescentwise. On the base of the arm there are found four or five, minute 
suckers, followed by a large rounded swelling on the ventral side; the swelling produces two conical 
sharply pointed recurved rostra, of which the anterior one is usually much larger than the posterior. 
The remaining part of the arm, which occupies about two-thirds of the entire length, is a little twisted 
around the long axis of the arm so that its sucker-bearing surface, forms an angle with that of the 
base; there are found about forty papillae tightly packed together in two series. The papillae are 
more or less prismatic, and have a rudimentary sucker on the blunt apex ; those of the outer series are 
decidedly larger, and hence are much compressed from closer contact with one another, than those of 
the inner series. 

Tentacles slender, decidedly thinner than any of arms ; their length somewhat variable due to 
their great elasticity, but in good specimens they are generally twice the length of ventral arms. Stem 
more or less four-sided ; the oral surface flat or even slightly concave. Club about one-fourth the 
entire length of tentacle, slightly expanded, flattened, usually a little curvate crescentwise; dorsal web 
very narrow. <A broad, thick, semilunar membrane present on the dorsal side of carpus, often con- 
nected with the dorsal web. 

Tentaclar suckers minute, nearly unifom ; proximalmost the largest, then very gradually dimini- 
shing in size towards the extremity ; at the same time they become more numerous and more closely 
set, numbering only four in a row at base, but about sixteen in a row at subterminal part. Individual 
suckers very short, their aperture very wide. Horny ring in proximal suckers with about twenty 
blunt well-separate teeth, of which seven or eight on the proximal margin of the ring are minute and 
situated on the outer aspect of the margin, deviating from their usual position of the extreme edge. 
Papillate area of the ring, broad, conspicuously papillate as shown in textfigure 84. 

Saddle-shaped luminous organ well developed, associated with inkgland as usual, its lateral por- 
tions projecting into mantle cavity. Light not strong, but gentle, whitish, faintly tinged with cobalt. 

Spermatophores in full-grown males, about 13mm. long. Sperm cord slender, but tightly coiling 
upon itself as in octopus and occupying less than one-third of etui. Discharging sheath about half the 
entire length of spermatophores, tinged with brown. Intermediate part somewhat complex, as shown 
in Pl. XV, fig. 8. The spermatophores are fixed to the female into a specialized sac existing near the 
genital opening. 
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Measurements of largest Male and Female Examined, 


Sex. $ 2 
Ventral length of mantle... nae LL us eno ss eese 22 mm. I9 mm. 
Maximum breadth of body o... .. .. .. 2 e e tte te 16 4, 16.5 , 
Breadth of head... ce us s us sess eee 16 4 16.5 5 
Eength of ANS nn a a ed eh en AR READ Mag a cts 14 » 12 4, 
Breadth OL AUS iss) veo e e a A n e n Sao IO ,, 9» 
Left * Right Left Right 
Length of first arms... LL us uus eee eno us see eae 13mm. I9 mm. I3 mm. I3 mm. 
no m SOCOM arms .. mó s ese e e e re 24 n 24 s 17 5 17 n 
T p third -Arms Cuius eic Ub. Gn oo Et Gub deny 24 » — 16 ,, 16 ,, 
= ay fourth arms ii sk ak tie e eso y rt epo AP 16 ,, 16 ,, I2 ,, I2 4, 
$5 , fentaclés«-.. «uu. Sile dll Wasted. eui Gabe eee dE: Sue 34 » 34 n 23 » 23 » 
y scClubs ee. aed” cents ees ade ave Glee Ta weer Rv ns $5 5 SS» 5» 5» 
Diameter of lagest arm-sucker E ELE Imm. 0.5 mm, 


Remarks.—Y ounger specimens examined show graduated developmental stages of the hectocoty- 
lization : in specimens with about 8 mm. mantle-length the torsion of the distal part is not yet distinct 
and the differenciation of suckers is also not conspicuous except that two sucker-less papillae are 
already formed ; the third arms of these specimens are of quite normal structure. The smallest of 
the specimens that have fully formed hectocotylus measures 10 mm. in mantle length. Even in this 
specimen, the third arms are not fully modified and no spermatophores are formed. The fully modified 
third arms are found only in the specimens which have fully mature internal genital organs. 

The species stands very close to S. parva, but differs from it in having (1) more elongated body, 
(2) marked birostrate projection near the base of the hectocotylized arm, and (3) soft deformed suckers 
on the right first arm as well as (4) in that the third arms are tightly folded upon the mouth and have 
rudimentary suckers on the proximal part. 

Locality.—Nemuro Strait, 86-300 fms. (Albatross !) ; Takashima, Hokkaido (!); Oshoro, Hok. 
(!); Tsugaru Strait (Albatross (!)); Sado Is. (Albatross !); Etchü Prov. (!), Wakasa Bay, 130-144 
fms. (Albatross !); near Oki Is., 100-116 fms. (Albatross !); near Cape Clonard, Korea, 150 fms. 
(Albatross !) ; off Kinka-san, 82-266 fms. (Albatross !); Bungo Prov. (!). 

Type locality —Toyama Bay. 

Type.—In Sc. Coll. Tokyo. 


Genus Inioteuthis Verrill, 1881. 


Imioteuthis, Verrill 1881c, p. 417, foot note.—Ortmann 1888, p. 646.— Berry 1920, p. 155. 
Sepiola (pars), Near 1912, p. 247; 1912a, p. 267. 
Sepietta, Naef 1912, p. 248; 1912a, pp. 262, 266; 1916, p. 3; 1921, p. 536. 


Nuchal commissure narrower than one-third the head-breadth. Fins of small or moderate size, 
attached laterally near the middle of body. Third pair in male, thickened at base, curved into S- 
shape and folded upon mouth. Suckers in female, equally small, and in male large and unequal ; 
but their arrangement is biserial in both cases. Left dorsal arm hectocotylized, with a huge muscular 
projection near the base ; most of suckers rather normally developed. Tentacular club flattened and 
crescentiform ; suckers similarly minute, arranged in 8-32 series, their peduncle of normal shape. 
Gladius rudimentary or even may be absent. No luminous organ developed in mantle cavity. 
Spermatophores with coiling sperm-cord, their intermediate organ of simple structure. 

Type. — Inioteut/as japonica Verrill, 1881. 
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Inioteuthis japonica Verrill, 1881. 
(PI. XV, figs. 9-11; textfigs. 85-87.) 


Inioteuthis japonica, Verrill 1881c, p. 417, foot note.—Ortmann 1888, p. 647, pl. xxi, fig. 6; 
pl. xxii, fig. 2.—Joubin 1897b, p. 101.—Joubin 1902, p. 95, fig. 10.—Hoyle 1904, p. 27.— 
Wiilker 1910, p. 10.—Berry 1912b, p. 405, pl. v, fig. 5.—Massy 1927, p. 153. 


Out of innumerable specimens of sepiolids at my disposal only two which are both male, are 
referred to this species. Of the two specimens one was found among sepiolids from Toyama Bay, 
whereas the other was obtained by Dr. Oshima from a fish market of Tainan, Formosa, April 15, 
1920. . 

Body conoidal, a little longer than broad, widest anteriorly terminating in a blunt point pos- 
teriorly (Pl. XV, fig. 9). 

Anterior margin of mantle slightly emarginated in the mid-ventral part ; dorsally it is connected 
with head by a commissural integument about one-third as wide as the body. Fins small, about half 
as long as body, subovate, much blunter posteriorly than anteriorly, attached laterally to the middle 
‘of body ; anterior origin deeply indented so that the line of attachment is only a little longer than 
half the fin-length. 

Head as wide as the broadest part of body, slightly concave above, much broader than thick. 
Eyes large, covered with a transparent integument, which forms a deep crescentic reduplication 
ventrally. Preocular pore undiscernible. Olfactory pit-organ present behind each eye as usual, 
surrounded by a prominent circular ridge. Umbrella by far broadest between third and fourth arms, 
where it exteuds one-third up the arms; in the remaining interbrachial spaces it is similarly very 
narrow, but is quite rudimentary between ventral arms. Buccal membrane wrinkled internally, with 
seven connectives ; its ribs and marginal projections quite rudimentary. 

Funnel comparatively large, its basal part wide, and the distal part tubular, but a little narrowing 
distad and extending slightly less than to the angle between ventral arms. Funnel organ composed 
of a nicely A-shaped dorsal pad and two pyriform ventral pads ; both conspicuous, heavy, and more 
thickened posteriorly than anteriorly (Pl. XV, fig. 10). Anterior end of the dorsal pad, acuminate ; 
its two posterior lobes extend posteriorly far beyond the renal apertures. Funnel valve tongue- 
shaped, a little larger than in the male of Sepiola birostrata ; situated nearer to the dorsal pad than 
to funnel extremity. Funnel cartilage oblong, parallel-sided, and similarly rounded at ends. Measure- 
ments: funnel cartilage 4mm. by 1.4mm.; funnel valve 1 mm. long; dorsal pad of funnel organ 
9mm. long ; ventral pad 7.5 mm. long. Mantle cartilage linear, ridge-like, about half as long again 
as funnel cartilage, beginning abruptly some distance from mantle margin and of about uniform 
thickness throughout. 

Arms unequal, the formula of length 237» 4-—1,; the longest a little longer than body. All 
rounded on back, tapering to attenuated extremities. Third pair curved almost into the shape of an 
S and folded upon mouth. In the fourth pair, a web is developed on the dorsal side, widening 
proximad, where it is connected with the umbrella. 

Arm-suckers number about 18 pairs in right first arm, about 23 pairs in second arm, and about 
20 pairs in third as well as in fourth arm; biserial throughout ; subglobular, their aperture small, 
projecting forward ; peduncles short, but their basal papilla very prominent and more or less nipple- 
shaped. Horny ring with entire margin, which encloses in larger suckers a transverse-spindlical 
aperture with a deep sinuation on either side (textfig. 86). The suckers markedly vary in size in 
different arms ; and even on an arm they may be markedly unequal (textfig. 85). 

Left first arm prominently hectocotylized, decidedly shorter than the right first, much thickened 
at base, then evenly and rapidly tapering to a subtile extremity. On the oral surface of the 
proximal part there is found an ample cave-like excavation, which is much deepened proximad, and 
much more sharply marked off on the dorsal side than on the ventral. From the ventral margin 
of the excavation there projects outwards a conspicuous, flattened process somewhat suggestive of 
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the concha of human ear. Suckers remaining in situe number only ten, although the basal papillae of 
their peduncles count about 25 standing in two series as in the other arms. The suckers are unequal 
in size and of normal shape, none appearing to undergo any special change. 


Textfig. 85. 


Inioteuthis inioteuthis. Inner aspects of arms; xca. 3. 


Textfig. 86. 


Lnioteuthis inioteuthis, Largest arm-sucker ; x 18. 


Textfig. 87. 


Inioteuthis inioteuthis, Tentacular sucker; x 160. 


Tentacles a little longer than 
body. Stem a little thinner than 
arms, its oral surface flattened. Club 
comparatively large, comprising a 
quarter of the tentacle, crescenti- 
form, the concave side bordered by 
a narrow web continued on to stem 
for a short distance. Suckers numer- 
ous, minute, nearly equal in size, 
numbering about six in an oblique 
transverse row at carpus, then 
successively increasing in number 
to the middle of club where they 
count 16 in-a oblique row ; from the 
middle their number in each row 
again decreases successively and at 
the extremity it becomes as few as 
at the carpus. Horny ring armed 
with about 20, short, blunt teeth 
evenly distributed on the whole 
margin; papillate area composed of 
a radiated margin and two series of 
polygonal, papillated plates, the 
papillae of which are well developed 
especially on the inner series (text- 
fig. 87). Peduncles of suckers of 
normal shape, their basal part not so 
markedly elongated as in Eupryma. 

Anal appendages small com- 
pared with Sepiola birostrata. No 
luminous organ developed in mantle 
cavity. Penis constructed almost 
as in the said species but much 
thinner. Spermatophores hairly, 9 
mm. long., color-less throughout ; 


sperm cord coiling loosely about 18 turns ; intermediate part simple but long (Pl. XV, fig. 11). 
Chromatophores large, deep purplish brown, much fewer beneath than above, and absent under- 


neath the fins. 


Ventral length of mantle 


Maximum breadth of body ... 


Breadth of head  ... 


Length of fins iao dae 
Breadth of fins — ... ... 


Length of first arms... ... 


» », Second arms... 


Measurements, 


18mm. 
13 3 
13 ” 
Left Right 
8.5 mm. gmm. 
6.3 » 6.5 » 
Vo I2 ,, 16 ,, 
vs 18 ,, 18 ,, 
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Length of third arms s.. ase Le see eee s s eee CA, 8M. ca. 18mm. 
i. as fourth arms e ee As. ade dae GARS Saar wie es I5 , 15 ,, 
».s,teBtacles- , sso uu cre cale ati aem debe emo Awan 12245; 23 , 
» clubs .. .. ie eae Glia! ape EXEC GENS a Oe 6 , 6 , 

Diameter of largest sucker of ATMS: vc ya creando Xe c ss ce yo des Dod ID 


Locality :—Matsushima, Rikuzen Prov, (Berry); Tokyo Bay (Verrill; Ortmann; Berry); 
Misaki (Wülker); the mouth of Uraga Channel (Wülker) ; Enoshima (Berry); Nagasaki (Joubin) ; 
Toyama Bay (!); Tainan market, Formosa (!) Lion's Head, N. 78 E. (Massy), Sebastian Bluff 
W.W. 34 W. (Massy); Struys Point W. by W. 14 W. Massy. 


Genus Euprymna Steenstrup 1887. 


Euprymna, Steenstrup 1887, p. 66; 1887a, pp. 89, 90.—Hoyle 1904, p. 24.—Wiilker 1910, 
pp. 9, 26.—Naef 1912, p. 247 ; 1921, p. 536.— Berry 1914a, p. 311; 1920, p. 155. 

Nuchal commissure far broader than one-third the head breadth. Fins rather small, attached a 
little nearer to mantle margin than to its posterior end. Third arms of the male, of normal structure. 
Arm-suckers in oblique rows of four each; similarly minute in female, but in male they are unequal, 
and large, several in one or both marginal series being specially enlarged. Tentacular club rounded 
in section ; suckers excessively numerous and minute, their peduncular bases greatly elogated and 
columnar. Left dorsal arm hectocotylized ; provided with swollen, modified suckers tightly palisaded 
in 2-4 series on thc distal half. Saddle-shaped luminous organ well developed. Spermatophores 
with spiral sperm cord ; intermediate organ of rather complex structure. Gladius, none. 

Type.—Intoteuthis morset Verrill, 1881. 


Key to the species found in Japan. 
(A) Second and fourth arms of male sex, with conspicuous suckers on both sides ; tentacular 


suckers slenderly goblet-shaped ......ssssccnsescseccareescnsessccetsrsgecens enne E, derryi n. sp. 

(B) Second, third, and fourth arms of male sex, with conspicuous suckers on the ventral side ; 

tentacular suckers shallow and nearly globular............. nam TOM eee E. MOVSCÌ, 
Euprymna berryi sp. nov. e 


Vernacular name: Mini-ika (Tokyo; Sagami Prov. ; Kagoshima) ; 
Dango-ika (Etchu Prov.) ; Hidoko-ika (Nagasaki). 


(Pl. XV, figs. 12, 13; textfig. 88.) 


Intoteuthis morset Verrill 1881c, p. 417, foot note. pp—Appellòf 1889, p. 15, pl. ii, figs. 15, 16; 
pl. iii, figs. 16, 19, 20, 23.—-Hoyle 1886b, p. 112, pl. xiv, figs. I-9.—Ortmarin 1888, pp. 
647, 665, pl. xxi, fig. 7; pl. xxii, fig. 3.—Goodrich 1896, p. 3.—Joubin 1897b, p. 101; 
1902, p. 97, figs. 11, 12. 

Sepiola bursa, Pfeffer 1884, p. 6, fig. 6. 

Euprymna morset, Steenstrup 1887a, pp. 66, 89.—Hoyle 1904, p. 26; 1904a, p. 198; 1905a, 
p. 981.—Berry 1909, p. 418; 1912b, p. 408, pl. vi, figs. 1, 2.—Wiilker 1910, p. 9, pl. i, 
fig. 9; pl. iii, figs. 23, 24; pl. iv, fig. 40.—Naef 1912a, p. 247.—Sasaki !914, p. 589; 
1920, p. 187. 

Of this species about ninty-two specimens from various localities as listed later, have been at my 
disposal for examination. They measure up to 5 cm. in mantle length, the sexually mature ones 
being over about 2 cm. i 

Mantle purse-like in shape and slightly flattened dorsoventrally as in other sepiolids. For 
particulars it shows a sexual dimorphism ; in the male, being more or less conical, broadest anteriorly 
and somewhat pointed posteriorly, while in the female it is parallel-sided in the anterior two-thirds, 
quite rounded posteriorly ; the breadth of body in the former sex */—*/, the length, but */,?/s in the 
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latter sex. Anterior margin of mantle connected with head at nape, the commissural integument 
being half as broad as the body, or even broader; ventral margin a little projects forwards, but in the 
middle it is slightly emarginated cresentwise. Fins semilunar or subovate, comparatively small, 
being only a little longer than half the body-length, attached much nearer to the anterior margin of 
mantle than to its posterior end; anterior origin deeply indented so that the line of attachment 
measures only two-thirds the fin length. 

Head as wide as body, flat above, furrowed below. Eye large, covered with a transparent lid 
which is marked off from the surrounding surface by a deeply crescentic or incompletely circular fold. 
Preocular pit not discernible. Umbrella a little developed except between ventral arms where it is 
quite wanting ; its radii in the remaining interbrachial spaces are unequal, the formula usually being 
III-IV >1-1>1-00> II-III. 

Funnel slender, fully extending to ventral interbrachial space; its distal half tubular, and the 
proximal half expanded, distinctly marked off from head. Funnel organ composed of a roughly 
triangular dorsal pad and two pyriform ventral pads (Pl. XV, fig. 12). Anterior end of the former 
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Textfig. 88. 

Euprymua morsei. A. Inner aspect of arms; x34. B. Horny ring from 
one of distal suckers of hectocotylized arm ; x 77. 
pad quite rounded with a minute projection in the middle, reaching two-fifths the distance up to 
funnel extremity ; both the posterior ends also blunt thought projection a little laterad and posteriad. 
Funnel valve of moderate size, ovate but acuminate in front, situated nearer to the dorsal pad of 
funnel organ than to the extremity of funnel. Funnel cartilage oblong, similarly rounded at both 
ends, measuring in a female of 5 cm. mantle length, 10x 4 mm. Mantle cartilage linear, straight, 
ridge-like, a little shorter than twice the length of funnel cartilage, beginning at a distance from 
mantle margin. 

Arms long, subequal, the formula of length ordinarily being 27» 37» 17» 4, but may be 2=3>1= 
4 or 2773747 1; the longest decidedly longer than body. All gradually taper to attenuated 
extremities ; first and second pairs rounded on back; third pair with a keel extending the whole 
length of the back fourth pair with a broad web on the dorsal side. Protective membrane very narrow 
or rather rudimentary. 

Arm-suckers globular, arranged in oblique rows of four each except at base of arms, where they 
are biserial. Peduncles of suckers short, thin, and brittle, quite obliquely attached to suckers ; their 
basal papillae swollen, expanded distally, scale-like, may be more or less imbricated with one another. 
For other respects the suckers show a marked sexual dimorphism: in female, numbering about 120 
on each arm, rather uniform, only slightly varying in size even in different arms. 
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Arm-suckers in male (textfig. 88a) considerably unequal, varying in size according to the arm. 
The suckers on first right arm almost as on the corresponding arm of the female, being similarly 
small, but those of marginal series slightly larger than those of the central. The suckers of second 
and fourth arms markedly unequal, several of both the marginal series being twice or even thrice as 
large in diameter as the corresponding ones of the central series. These large suckers on the second 
arm, numbering about ten in each marginal series, being at the extreme base of the arm and extend 
more than halfway along its length, followed by two or three suckers of intermediate size. On the 
fourth arm, however, the basal 8-10 suckers are not so large as on the second arm, but small and 
uniform, and then come in the marginal series large suckers as met with in that arm, numbering ` 
six or seven on either side. Suckers on third arm also unequal, being larger in the marginal series 
than in the central series, and five or six in the ventral marginal series being by far the largest of all, 
though decidedly smaller than the aforesaid large suckers of the second and fourth arms. 

Horny ring smooth in all arm-suckers. Margin of the ring in smaller suckers encloses a circular 
or oval aperture. In larger suckers the margin projects outwards, and the aperture is invariably 
much elongated transversely, with a distinct sinus on either side. 

Left first arm in male, prominently hectocotylized, being decidedly thicker and shorter than the 
right first, terminating abruptly. On the proximal half of the arm, there are fonnd 33-40 normal 
suckers arranged in oblique rows of four each ; at the middle of this part are two prominent, sucker- 
less, nipple-like protuberances standing among the suckers of the most ventral series. Beyond the 
normal suckers there come 70-80, tightly palisaded papillae, crowded in 2-4 series on the distal half 
of the arm. These papillae are a little compressed from behind to before, due to the close contact 
with one another, and have a slit-like aperture at their rounded distal end. Within the aperture is 
inclosed a rudimentary sucker, the horny ring of which has about 15, acutely pointed, triangular 
teeth closely set two-thirds round the margin (textfig. 88B). 

Tentacles variable in length due to the preservation, but in good specimens ordinarily they are 
shorter than twice the body-length. Stem a little thinner than any of arms, its oral surface flattened 
or even slightly concave, distinctly marked off on sides. Club a little thicker than stem, round in 
section, coiled upon itself in preserved specimens; the distal extremity sharply pointed, a little 
recurved, stiff, and naked; dorsal web begins near the extremity, extending on to stem some dis- 
tance below the club. Suckers excessively numerous, minute, elongated into goblet-shape ; peduncles 
of moderate length, but their basal papillae columnar, exceedingly elongated, as thick as the diameter 
of suckers, and closely packed together. Horny ring very characteristic, its papillate area being very 
broad and cup-shaped, the remaining part long, urceolate ; aperture minute, smoothly edged, situated 
at the centre of the broad papillate area, leading into a passage, which communicates at right angles 
with the cavity of the urceolate part of the ring. 

Saddle-shaped luminous organ well developed, its lateral parts projecting into mantle cavity. 
Anal valves of moderate size. Penis very short, papilliform. 

Spermatophores in full-grown males 16 mm. long. Sperm cord tightly and somewhat irregularly 
coiling upon itself about 35 turns, occupying about a quarter of the entire length of etui (Pl. XV, 
fig. 13). Intermediate organ very long, comprising the greater half of the discharging part, divided 
into four parts by constrictions. 


Measurements of largest Male and Female Examined. 


Sex 9 [o 
Ventral length of mantle kW lO Galla ASA Hele Ces tee CER 50 mm. 42 mm. 
Maximum breadth of body .. ... .. o... +... 2 e en. 32 5; 32 n 
Breadth of head X-—— ews een eek. ae) ae Os 30 5» 30 » 
Wéngthvot fins ... Aude xev dec do RE, uy ser Lees Sed 27 1 25 n 
Breadthvof fins:z ano ue ate es ae ogni cA WE da ee 16 ,, 17.» 
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Sex ? ô 
Left Right Left Right 
Length of first arms... sse sas sse le wes mos cee was csi 35 mm. 36 mm. 3I mm. 37 mm. 
4C Second arms. sii csi 2e ese Tapa Im Re SER ale 45 » 45 » 50 ,, 50°55 
T ,, third arms Lak + Asc eee e Gam J Deke ra 43 « 43 n 50 5, 50 ;, 
3$ o fourth AIMS orsi aie ed. s uem. ee Svs IPs 34 » 34 » 45 n 45 » 
E: » tentacles... 22 dg dd es euh fens}. coe MBE. fb 52^; BE. 80 ,, 75 » 
Diameter of largest arm-sucker ... na. .. .. o... 2 e I.I mm, 2.2mm 


Remarks.—Through the kindness of Mr. Berry I was able to ascertain that the present species 
has hitherto been erroneously referred to E. morsei by all writers. The tentacular suckers of the type 
specimen of the latter species, which Mr. Berry has kindly sent me by mounting them into a prepara- 
tion, are without doubt those of the species which I named Æ. similis (1913), whereas the suckers 
which Hoyle (1886) illustrated as the tentacular suckers of E. zorsei, satisfactorily tally with those 
of E. berry? now under consideration. 

This species is the commonest sepiolic occurring in Japan, being found in both the Japan Sea 
and the Pacific Ocean ; but in Hokkaido it is not yet known, the northern limit of distribution appear- 
ing to be the northern part of Honshu. 

Locality.—Uszen Prov. (!); Etchú Prov. (Sasaki); Noto Peninsula (!); Miyazu Bay (Sasaki); 
Shimo-osa Prov. (Sasaki); Tékyo Bay (Ortmann, Berry); Kanagawa Prefecture (Sasaki); Kadsi- 
yama (Ortmann); Misaki (Sasaki, Wülker); Dzushi, Sagami Prov. (Wiilker); Shimizu, Suruga 
(Albatross !) ; Wakano-ura (Berry); Kóbé Bay (Hoyle); Sumoto, Awaji Prov. (Sasaki); Onomichi 
(Berry) ; Ohmura Bay (Sasaki); Beppu, Bungo Prov. (Sasaki); Nagasaki (Appellóff; Joubin ; Berry, 
Sasaki); Hososhima, Hiuga Prov. (Sasaki); Kagoshima (Ortmann; Sasaki); Takao, Formosa 
(Berry); Akócho, Formosa (!); Tainan market, Formosa (!. Hongkong (Pfeffer, Berry); Philip- 
pines (Joubin); Andamans (Goodrich); Kolumadulu Atoll, Indian Sea (Hoyle); Ceylon (Hoyle). 


Euprymna morsei Verrill, 1881. 
(PI. XV, fig. 14; textfig. 89.) 


Inioteuthis morsei, Verrill 1881, p. 417, foot note, pp 
Euprymna similis, Sasaki 1913, p. 249, 1 fig. (Japanese) ; 1914, p. 591, pl. xi, figs. 5-8; 1920, 
p. 187. 

Sixty-two specimens of this species have been at my disposal far examination measuring 15-37 
mm. in mantle-length. 

Mantle succular as in other sepiolids, 24-34 as broad as long, parallel-sided in the anterior two- 
thirds, rounded posteriorly where it is more or less expanded in the mature female, due to the 
development of eggs and nidamental glands. Anterior margin of mantle connected with head at 
nape, the commissural integument far broader than half the body-breadth so that the mantle aperture 
extends but a very short distance past the eye which it partially encompasses posteriorly. Ventral 
margin of mantle a little projects forwards, but in the middle it is shallowly emarginated crescentwise. 
Fins almost as in E. berryi. 

Head, eyes, olfactory pit-organ, and funnel, all also resemble those of Æ. berryi. Funnel organ 
composed of ^ -shaped dorsal pad and two ovate ventral pads, both being very thick. The posterior 
lobes of the dorsal pad less than half its entire length and rounded at extremity anterior end of the 
pad also rounded with a distinct projection at the utmost point. Funnel cartilage oblong, similarly 
rounded at both ends, a little shorter than three times of its own maximum breadth. 

Arms rather unequal, the formula of length being 2>3>4>1, but may be 27 37» 4771, or 
2737174; the longest as long as or even a little longer than mantle. All slender, gradually and 
evenly tapering towards extremities. Carination on their aboral surface very weak, and generally 
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best developed in third arm. A relatively broad web developed on the dorsal side of fourth arm. 
Umbrella rudimentary except between third and fourth arms where it extends a quarter up the arms. 

Arm-suckers subglobular, with a small aperture, their peduncle thin, but its base thickened and 
similarly characterized as in Æ. berryi ; quadriserial but biserial at both base and extremity. Size of 
suckers greatly differs in the sexes. In the female they are all equally small, while in the male 
those of marginal series are always larger those of central series, and again, those of ventral marginal 
series are much larger than those of dorsal marginal series (textfig. 89a). The last characterization 
is especially conspicuous in the three ventral pairs of arms, in which larger suckers of ventral marginal 
series are about thrice as large in diameter as the corresponding ones of central series ; these larger 
suckers number about ten in lateral arms and about seven in ventral arms. Horny ring with an 
entire margin, Of which incloses a circular or transverse-ovate aperture in smaller suckers, while in 
larger suckers the opening is roughly transverse fusiform, with an indentation on either side, forming 
a distinct upper and lower, lip-like margins slightly projecting forwards. 

Left dorsal arm prominently hectocotylized, strikingly 
resembling that of Æ berryi in all respects. The arm shorter 
and decidedly thicker than right dorsal arm, terminating 
abruptly. On the proximal one third of the arm occur 25- 
35, small, nearly uniform suckers, which are biserial to the 
third or fourth transverse row, hereafter becoming quadri- 
serial; one or two nipple-like protuberances, which have 
sometimes a sucker on the apex, are found among the 
suckers of the ventral marginal series. On the distal two- 
thirds of the arm are found 55-65, swollen, papillae, tightly 
palisaded in 2-4 series so that they are compressed from 
behind forwards. The papillae have on the apex a sucker 
with a longitudinally lengthened aperture, within which is 
enclosed a dentate horny ring; the teeth number 16-20, 
acutely pointed, triangular, closely set two-thirds round the 
margin (textfig. 898). 

Tentacles variable in length, but in good specimens, 
about half as long again as mantle. Stem a little thinner 
than any of arms, its aboral surface rounded and the oral 
surface flattened or even slightly concave. Club slightly 
expanded, roundish in section, rather short being about 
one-sixth the entire length of tentacles; circinate and 
uncinate as in Æ. berryi; dorsal web also as in that species. 
Oral surface of club villous in appearancé, due to the pre- 

ring from one of distal suckers sence of innumerable, considerably minute suckers closely 

of hectocotylized arm ; x 77. crowded except at the distal end, which is naked. Individual 

suckers as wide as deep, their peduncle long, its basal 

papillae still far longer, columnar. Aperture of horny ring minute, though wide as compared with 
that of £. derryt, entire-edged ; papillate area broad, shallowly concave. 

Saddle-shaped luminous organ well developed as in Æ. berry¿. Anal valves large. Penis very 
short. Gladius absent. 

Spermatophores in fully grown males, 16 mm. long. Sperm cord tightly coiling upon itself, 
occupying more than one-third the entire length of etui (Pl. XV, fig. 14). Intermediate organ 
constructed similarly as in Æ. berryi but much shorter. 

Chromatophores rather large, purplish brown in preserved specimens, thickly crowded all over, 
but more so above than below, and rarer on fins especially on its ventral side and wanting on funnel 
and on the proximal part of tentacles. In preserved specimens the dorsal surface, especially of head 
is covered with thick wrinkled somewhat grayish superficial integument. 


Textfig. 89. 


Euprymna similis. A. Inner aspect of 


arms;x2. B. Two views of horny 
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Measurements of largest Male and Female Specimens Examined, 


Sex 8 g 

Ventral length of mantle — La .. ee e s e sss 33 m. 37 nm. 
Maximum breadth of body... .. a. ce 4. 2 2 0 2I è» 25 , 
Breadth of head "IM x 20 55 24 y 
Breadth of nuchal commissural integument ... .. .. 0 I2 , IS, 
SN I9 » 23 » 
Breadth: Of ANS so oues WES ERO ae dee ade > Jah 15» 14 4, 

: Left Light Laft Right 

Lengte of first arms... sa s. uu ss sese 22 mm, 24 mm. 29 mm. 29 mm. 

»  , Second AA s cee eee em e — — 38 » 36 5, 

so third arme. dn nga een uel vane UR, wee. ess 28 ,, 28 ,, 33 » 33 » 

o fourth arms aa aan ue se ese RR nee aN 24 5» 24 , 28 ,, 28 ,, 

" s fentacles oo ne ile c dues RI ws ee eec Pu 35 » 36. 40 5 42 4, 
Diameter of largest arm-sucker o... uus ras 2. e. 2. e 2mm. 8mm. 


Remarks.—The original description given by Verrill is very brief, lacking many points of specific 
importance. This is in part due to the fact that the type specimen is a female, which is quite like that 
of E. berryi except for the tentacular suckers which are decidedly shorter in 7-7 fsc than in Æ. 
berry?. On the examination of these suckers of the type specimen alluded to, I have determined 
in this work to refer the present form to E sorset. 

The species very common in Hokkaido, extending southward to the middle part of Japan. 

Locality —Teshio Prov., Hokkaido (!) ; Takashima, Hok. (Sasaki); Oshoro, Hok. (Sasaki); off 
Kikonai, Oshima Prov., Hok. (Sasaki); Hakodaté (Albatross !); Aomori Bay (!); Rikuzen Prov. (!) ; 
Tokyo Bay (Verrill); Misaki (Sasaki); Beppu, Bungo Prov. (!). 


Subfamily Stoloteuthinae (Berry, 1914). 
Stoloteuthinae, Berry 19142, p. 315 (amend). 


Mantle continuous with head at nape, its ventral margin articulates with the base of funnel by 
plug and socket on either side, and protrudes forward often as much as to form a broad lobe under- 
lying head. Fins often enormous; prominently auriculate in front. Umbrella comparatively well- 
developed, but without forming any complete sheath for tentacular base. Eyelid forms a conspicuous, 
completely or nearly completely circular fold. Arm-suckers biserial throughout. Both dorsal arms 
hectocotylized, but the modification weak, consisting chiefly in the greater or smaller size and often 
more crowded condition of suckers. Gladius, none. Saddle-shaped luminous organ in pallial cavity, 

rather rudimentary. 


Genus Sepiolina Naef, 1912. 
Sepiolina, Naef 1912, p. 248; 1921, p. 536. 


Belly embellished with a broad U-shaped pearly zone along the periphery. Nuchal commissure 
about one-third as broad as body. Fins of moderate size. Tentacular club rounded in section. 
Arm-suckers in female equally small but in male unequal and large, several pairs at the middle of 
lateral arms being specially enlarged. Both dorsal arms similarly hectocotylized, the modification 
consisting chiefly in the diminution of suckers in size. Sperm cord of spermatophores thick, not 
coiling. Nidamental organs of both sides similarly developed. Saddle-shaped luminous organ 
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reduced to a discoidal organ slightly projecting into pallial cavity. Umbrella comparatively broad 
especially between dorsal arms of the male. 
Type.— Stoloteuthis nipponensis (Berry, 1912). 


Sepiolina nipponensis (Berry, 1911). 


(Pl. XV, figs. 15-17; Pl. XVI, figs. 1, 2; textfigs. 90, 91). 


Stoloteuthis nipponensis, Berry 1911b, p. 39, 1 fig. ; 19123, p. 414, pl. v, figs. 1-4. 
Sepiolina nipponensis, Naef 1912, p. 248.—Sasaki 1914, p. 597; 1920, p. 187. 


Twenty specimens at my disposal are referred without hesitation to this species. They rauge 
from 14 mm. to 23 mm. in mantle length. : 

Mantle shaped like a purse, its ventral measurement about three-fourths as broad as long; a 
little expanded anteriorly, rounded posteriorly (Pl. XV, figs. 15, 16). Anterior margin of mantle 
connected with head at nape by a broad commissural integument one-third as broad as body ; ventral 
margin projects a little forward, but not so much as to cover the whole ventral surface of head, and 
is distinctly emarginated crescentwise in the middle. 

Fins of rather moderate size, semilunar or subovate, attached to the middle part of the dorso- 
lateral surface of mantle; anterior end distinctly auriculate, not reaching to mantle margin; posterior 
end also auriculate but very faintly. Length of fins, */,—/, the breadth, and '/,-*/; the ventral length 
of mantle. Insertion line of fins */,—"/, their entire length. 

Head large, as wide as, or even broader than, body. Eyes large, with a circular lid-fold, which 
is far deeper ventrally than dorsally. Size of the area enclosed by lid-fold varies greatly according 
to the state of preservation, sometimes being very small; if so, then the eyes are at a glance much 
like those of cegopsids. Olfactory pit-organ situated behind each eye as usual, surrounded by a 
prominent fold. 

Funnel small, conical, extending far less than to the angle between ventral arms, sunk deep in ' 
mantle cavity, only a short terminal part protruding into the exterior. Funnel cartilage elongated, 
about four times as long as broad, with parallel sides and similarly rounded ends ; its longitudinal 
groove deep, a little curved, deepest near the anterior end. Mantle cartilage ridge-like, a little longer 
than funnel cartilage, slightly curved, crescentwise, thickest in advance of the middle; the anterior 
origin distinctly defined, its distance from mantle margin greater than half the entire length of the 
cartilage. Lateral funnel adductors prominent, connected with funnel base at the anterior end of 
funnel cartilage. Funnel organ composed of a A-sharped dorsal pad and two ovate ventral pads ; 
the former with its anterior end at the midway along the dorsal wall of funnel ; the latter about as 
long as the former, a little blunter posteriorly than anteriorly (PI. XV, fig. 17). Funnel valve rather 
large, ovate, situated nearer to the extremity of funnel than to the dorsal pad. 

Umbrella fairly well developed except between ventral arms where it is quite rudimentary as 
usual. Radii between arms somewhat differ in the sexes: in the female they are about uniform, 
extending about one-third up the arms, while in the male they are nnequal, the longest between first 
arms often extending beyonk the halfway along these arms. 

Arms subequal, the formula of length being 2= 3> 14, but generally in the male the first 
pair is slightly longer than the fourth, while in the female the reverse of that seems to be true. All 
more or less compressed laterally, keeled on the aboral surface except ventral arms, which are roughly 
quadrangular in section provided with a narrow web on the dorsal side of the aboral surface. 

Arm-suckers roundish (textfig. 90), distinctly biserial throughout, with smooth horny ring, which 
encloses a circular or ovate aperture, and of which the papillate area is very narrow. As regards 
the other respects the suckers show a marked sexual dimorphism: In the female they are numerous, 
counting about 25 pairs on each arm, and similarly small, but those of lateral arms are slightly larger 
than the other (Pl. XVI, fig. 1). On each arm they become at first larger, but smaller afterwards, 
towards the extremity ; both quite gradually. In the male the suckers are very large, except on 
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the dorsal arms, and are greatly unequal, those of lateral arms being considerably larger than those 
of ventral arms (Pl. XVI, fig. 2). In lateral arms, the suckers number about 15 pairs, and though 
small at first. soon become very large, the seventh to ninth pairs being of the maximum size ; at the 
subterminal part they become abruptly smaller, terminating in six pairs of minute suckers. 

Both dorsal arms in male hectocotylized, being similarly constructed in all respects except 


that the right arm is usually slightly longer than the left one. 
pared with the other arms, but neither swelling nor protuberance is formed anywhere. 


Textfig. 90. 


Sepiolina nipponensis. Largest 
arm-suckers of male 


sex; X 30. 


They are a little thickened com- 
They have 
each about 22, similarly minute, short-peduncled 
suckers sparsely set in two series, 

Tentacles elastic, variable in length, being 
one to two times the mantle-length. Stem a little 
thinner than arms; the oral surface flattened, 
marked off by sharp edges. Club slightly thicken- 
ed, sharply-pointed at extremity, rounded in sec- 
tion, furnished with a narrow dorsal web, which 
begins near the extremity and extends on to the 
stem a short distance from the club. Suckers 
numerous, equally minute, subglobular, arranged 
in about sixteen series in the middle part of club ; 
peduncles normal; horny rings smooth. 

A. discoidal luminous organ associated with 
ink-gland, slightly projecting into mantle cavity, 
representing the saddle-shaped organ of some other 
sepiolids. Penis large, much projecting freely into 
mantle cavity. 

Spermatophores of fully grown males, 8-9 
mm. long. Sperm cord thick, not coiling, occupy- 
ing a half of the leugth of etui. Discharging tube 
striated. Intermediate part very yong comprising 
half the length of non-spermatic part (textfig. 91). 

Color in formalin, cardinal brown, deeper 
above; chromatophores much smaller than Ez- 
pryinna. Ventral surface of mantle embellished 
on either side with a broad, pearly zone, which 


begins at the anterior margin of mantle, proceeding caudad along the’ 
periphery, and which is united with the corresponding one of the opposite side 
at the posterior end, thus forming a U-shaped marking. The marking in fresh 
specimens is very clear, but becomes indistinct when they are long preserved. 


Measurements of largest Male aud Female Examined. 


Sex 3 
Ventral length of mantle ... gear dina Case Ses 23mm. 22 mm. 
Maximum breadth of body... ... ... .. +. .. 16 ,, 15, 
Breadth of head EC" 16.5; 14 » 
Breadth of nuchal commissure... ... .. eo... 6 , 6, 
Length of fins 14 s I$ 
Breadth of fins II, IO ,, 
Left Right Left Right 
Length of first arms ... 16.5 mm, 18 nm. II.5 mm. II mm. 
vi „ second arms 21.5. 20% 35 Ij 5. I3 5 
Textfig. 91. sì 4 third arms... 21, 21, 14, 14 5, 
Sepiolina nipponensis a >, fourth arms Bn Bh E PRE 
Total view of sper- 2 tenace Lo JO 55 Sir 23n 25h 
Diameter of largest arm-sucker yor gee duet. Tate 1.3 mm. 0.5 mm. 
i ASE AE SA: PS EAS E ALES, 


matophore; x 30. 
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Remarks.—The specimens referred to deviate a little from Berry’s original description, (1) in 
having broader umbrella especially between the dorsal arms of the male sex, (2) in that fins are not 
so large as to extend to the anterior margin of mantle, and (3) in that the order of arms is 2, 3, 1, 4 
or 2, 3, 4, I instead of 2, I, 3, 4. . 

Locality.—Suruga Bay (Berry); do. i24-131 fms. (Albatross!); near Goto Is., Kyushu, 139 
fms. (Albatross !) ;; Kagoshima (Sasaki); Van Diemen Strait, 115-119 fms. (Albatross !). 


Subfamily Sepiadariinae^ (Hoyle, 1904). 


Sepiadarit, Steenstrup 1881, pp. 233, 239.— A ppellóf 1898, p. 623. 

Sepiadariidae, Fischer, 1882. p. 350.—Grimpe 1922, p. 48. 

Sepiadariinae, Hoyle 1904b, p. 7.—Naef 1912, p. 246, 248 ; 1921, p. 536.— Berry 1920, p. 155 ; 

1921, p. 347. 

Mantle continuous with head at nape, its ventral margin not greatly projecting forwards, con- 
nected with funnel base by either ligament or plug and socket on either side. Fins comparatively 
narrow and feebly auriculate so that they approach in structure those ofthe Sepiidae. Umbrella 
forms a sheath for the base of tentacles between third and fourth arms. Arm-suckers in four series 
at least on the distal half of each arms. Distal part of left ventral arm hectocotylized. Presence of 
luminous organ has not yet proved. Gladius also absent. 


Genus Sepiadarium Steenstrup, 1881. 


Scpiadarium, Steenstrup 1881, p. 214; 1887, p. 67-72, 116, 120.—Fischer 1882, p. 350.— 
Brock 1884, p. 105- 114.—4A ppellóf 1898, p. 570.—Hoyle 1904b, p. 7.—Naef 1912, p. 248.— 
Robson 1914, p. 677. 


Ventral margin of mantle undetachably connected with funnel base by broad ligaments on both 
sides. Fins small, ovate, situated nearer to the posterior end of mantle than to its anterior margin. 
Lid-fold of eye small, cresentic, situated much nearer to neck groove than to umbrella edge. Arm- 
suckers biserial in the proximal half of each arm, quadriserial in the remaining parts ; those of biserial 
part decidedly larger in male than in female. Left ventral arm hectocotylized, bearing numerous 
transverse lamellae uniserially arranged on the distal half. Umbrella forms a complete sheath for the 
base of tentacles. Spermatophores minute; sperm cord thick and not coiling ; intermediate organ 
complex. Female without spermatophore receptacle in pallial cavity, but its buccal membrane serves 
the same function.**? 

Type.—Scpiadarium kochii Steenstrup, 1881. 


*) The subfamily contains two genera, i.e. Sepéoloidea and Sepiadariuni. The former genus is characterized by 
having a cartilaginous socket and nodule for articulation of the mantle to the funnel, whereas Sepiadarium the 
mantle is firmly fused with the base of the funnel as mentioned in the diagnosis of the genus. According to 
Grimpa’s view (1922) this subfamily forms itself an independent family, separated from other subfamilies of the 
Sepiolidae. This is rearly an improvement of the classification. But here it is still retained in the Sepiolidae to take 
equilibrium with the Rossinae which also possesses many peculiarities different from those of other subfamilies. 

**) Three species are known at present to belong to this genus. But their specific distinctions are so very 
scanty that an accurate comparison with one another by means of a number of actual specimens might certainly 
reduce the number of species. A key to the species is appended :— 

T. Fins nearly 4/; as long as mantle O auritum Robson. 

II. Fins less than half as long as mantle. 

I. Tentacle with 8 rows of minute suckers; hectocotylized arm furnished with a series of transverse plate- 
like lamellae on distal part and 7-9 pairs of suckers on proximal part, and also a longitudinal fold 

Oh ASI dear ere E E eret t ier tags iti ria S. kochii Steenstrup. 

2. Tentacle with about 6 rows of relatively large suckers; hectocotylized arm with a series of somewhat 
` pointed tongue-shaped lamellae on distal part and 934 or Io pairs of suckers on proximal part, but 

no lateral longitudinal fold,....... iius eese eese Qustrinum Berry. 
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Sepiadarium kochii Steenstrup, 1881. 


(Pl. XV, figs. 18, 19.) 


Sepiadarium kochii, Steenstrup 1881, p. 214, pl. i, figs. 1-10.—Brock 1887, p. 595.—Goodrich 
1896, p. 3.—Appellof, 1898a, p. 593, pl. xxxii, figs. 9, 10; pl. xxxiii, figs. 14, 19, 21; pl. 
xxxiv, figs, 23, 25, 27.—Hoyle 1904a, p, 198.—Sasaki 1914, p. 597.—Berry 1921, 352. 


'This species is represented by twenty specimens in the collections at my disposal, they measure 
10-16 mm. in mantle length. 

Animal small, squat. Body about as long as broad, a little flattened dorso-ventrally, with 
parallel sides in the anterior half; posterior end quite blunt or even truncate. Anterior margin of 
mantle connected with head at nape by a narrow commissural integument about one-third as broad 
as body; ventral margin not projecting, but a little emarginated crescentwise in the middle. Fins 
small, longitudinal-ovate blunter posteriorly, shorter than half the mantle-length, attached to the 
posterior part of the dorso-lateral aspect of body. Anterior part of fins weakly auriculate so that the 
line of attachment is only a little shorter than the entire length of fins. 

Head large, as broad as, or a little narrower than, body ; flattened both above and below. 
Eyeballs fairly large, but the transparent eyelid narrow, situated about one-third the distance from 
neck groove to interbranchial space, forming a small crescentic fold ventrally. Minute lacrymal pore 
discernible. Olfactory pit-organ present behind and below the lid-fold, marked off by a small circu- 
lar fold. i 

Funnel rather small ; its distal two-thirds tubular, a little narrowing distad, extending less than 
to the angle between ventral arms; the basal part faintly marked off from head, and connected 
undetachably with mantle on either side by a broad ligament instead of the usual plug and socket. 
Funnel organ composed of a ^ -shaped, dorsal pad, and two, ovate, ventral pads ; the former extends 
to the centre of the dorsal wall of funnel, with a short projection at its tip (Pl. XV, fig. 18). Funnel 
valve large, tongue-shaped, attached to halfway from the dorsal pad to the extremity of funnel. 
Funnel adductors all embedded below the surface. 

Umbrella narrow, equally developed all round, its radii attaining a length of about one-fifth that 
of arms, but between the ventral arms its rudimentary condition is none the less as usual. It formes 
a complete sheath for the base of tentacles. 

Arms rather short, subequal, the formula: of length being 25537 1724; the longest about as 
long. as mantle. All with a weak carination on back, but in bad specimens it is quite obliterated. 
The carination of the fourth arm is not so lateral in position as to be called web. Protective mem- 
branes quite rudimentary in all arms. 

Arm-suckers subglobular, a little flattened obliquely, each with a minute round aperture ; pedun- 
cles normal, their base not so prominent as in other sepiolids. Horny ring smooth; papillate area 
narrow, on the whole widest at the ventral part, not concave, but flat or even convex. On each arm 
the suckers are in two series up to the middle, whence they become quadriserial, and abruptly dimi- 
nish in size. The biserial suckers towards the base number eight or nine pairs. In the female they 
are all equally small, while in the male they are large and unequal, at first increasing in size, but 
decreasing afterwards, and the largest suckers are in the fourth or fifth pair, being far larger than those 
of the female. 

Left ventral arm prominently hectocotylized ; shorter and thicker than the right ventral, terminat- 
ing bluntly, On the proximal 14-33 of the arm are found 7-9 pairs of suckers, which are though 
of normal strncture, smaller than the corresponding ones of the right ventral arm. The: remaining 
distal part of the arm has about twenty transverse lamellae closely set in a single series so as to 
present the appearance of a comb. The lamellae represent each two peduncular bases of suckers 
united together and hence often they have two quite rudimentary suckers on the truncated tip. 
Besides these, there is developed a longitudinal membranous fold on the outer side of the oral surface 
along the whole extent of the hectocotylized part. 
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Tentacles variable in length, but in good specimens ordinarily as long as head and body taken 
together Stem slightly thinner than any of arms, slightly flattened laterally ; oral surface flat. Club 
expanded, ordinarily crescentiform, with a broad dorsal web extending from the extremity to the 
carpal portion a little beyond the sucker-bearing part. Suckers equally minute, as broad as deep, 
arranged in eight series, their aperture wide and round ; peduncles of normal structure. Horny ring 
in all suckers, smooth, with broad papillate area. 

Radula composed of seven series of unicuspid teeth; both median and marginal teeth, slender ; 
the latter the longest, outer lateral teeth the smallest. 

Left oviduct developed as usual, its distal part largely projecting into mantle-cavity. Nidamental 
glands of both sides equally developed. Ripe ovarial eggs about 3.5mm. in diameter, roundish. 
No spermatophore receptacle is developed in the mantle cavity of females. 

Spermatophores minute, measuring only about 3.5 mm. in length, its aboral end expanded and 
the oral end invariably bent a little. Sperm cord very thick, not coiled, occupying about a half of 
the entire length of etui. Intermediate organ very long, of complex structure as shown in Pl. XV, 
fig. 19. The spermatophores are fixed to the female on its buccal membrane as in the Loliginidae 
Idiosepiidae and Sepiidae. 

Color in alcohol, dull gray, much paler below ; chromatophores minute. 


Measurements of Largest Male and Female Examined. 


Sex 9 ô 
Ventral length of mantle na .. a Lu ss sese 16 mm. 13.5 mn. 
Maximum breadth of body ... .. LL emo 2 2 0 ee I4 5 12 , 
Breadth of head À 12.5 4, II ,, 
Breadth of nuchal commissure 5.8 ,, 5» 
Left Right Left Right 
Length of fils... y... uos us se De eO a 7mm. . 8mm. 5.5 mm. 5.5 mm. 
Breadth of fins .., 5» 5» 4» 4» 
Extent of mantle before fins 8, 8, 6, 6.5 5 
Length of first arms... LL ue us us sese se IS » IS» I4 ,, 14 , 
»  » Second arms... us uus ss ese re 16 ,, 16 ,, 16 ,, I5 s 
» s» third arms... us us ss s es 16 ,, I6 ,, 16 ,, 16 >, 
97 5 fourth armis 5.5 ue ge ee est se RES CA RO 13 5 14 a I3 5» gem 
»  » tentacdles,, ou .. 2.0 ono 2 te se sen 25 » 25 5, 2I. a 
Diameter of largest arm-sucker ... 0.4 mm. 0.8 mm. 


Remarks.— S. auritum Robson is distinguished from S. kochii principally by the basal plates of 
the radular teeth and by the size of the fins. As far as the specimens at my disposal show, the said 
plates are subject to individual variation and the fins also show a range in size, so that it is very 
doubtful whether these distinctions have weight specifically as might be expected. 

A Chief distinction of S. austrinuim offered by Berry consists in hectocotylization : as compared 
with two other congeners (1) the lamellae of the hectocatylized part of S. austrinumt are conical rather 
than transversely ridge-shaped, (2) they are not longitudinally folded or crenulate, (3) there are fewer 
of them, and (4) the marginal membranes so conspicuously developed in the other forms are here 
almost or quite lacking. 

The specimens referred to agree with Appellóf's description rather than with Steenstrup's; from 
which their discrepancies are already pointed out in a previous paper of mine (1914). 

Locality.—Namerikawa, Etchú Prov. (1); Musashi Prov. (Sasaki); Tokyo Bay (!) ; Suruga Prov. 
(Sasaki), Bungo Prov. (Sasaki); Nagasaki (Sasaki); Satsuma Prov. (Sasaki). Hongkong (Steen- 
strup ; Berry); Amboina (Brock); W. Australia (Robson); Andamans (Goodrich); Ceylon (Good- 
rich) ; India (Steenstrup). 
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Subfamily Rossinae (Hoyle, 1904). 


Rossinae, Hoyle 1904b, p. 7 (pars).—Naef 1912, p. 245 ; 1921, p. 536.— Berry 1920, p. 154. 
Rosstae, Appellof 1898a, p. 625. 
Rossinae, Grimpe 1921, p. 299. 


Anterior margin of mantle free all round, but articulating with both head and funnel base by 
cartilaginons plug and socket ; ventral part not projecting so greatly as to form a special lobe. Fins 
of moderate or fairly large size, and more or less auriculated'in front. Umbrella narrow, not forming 
complete special sheath for tentacular base. Arm-suckers in 2~4 series. One or both dorsal arms 
hectocotylized. No luminous organ associated with ink-bag. Gladius present. 


Genus Rossia Owen, 1835. 


Rossia, Owen 1835, p. 93 (fide Jatta).—Gray 1849, p. 88 (pars).—Adams H. & A., 1858, p. 39 
(pars).—Verany 1851, p. 63 (pars).—Jatta 1896, p. 134.— Pfeffer 1908a, p. 31.—Berry 
1912a, p. 290; 1620, p. 154.—Naef 1921, p. 536. 

Animals mostly of robust built. Both dorsal arms hectocotylized, bearing a longitudinal groove 
on the outer lateral aspect; their suckers may be somewhat reduced in size. Spermatophores with 
thick, non-coiling sperm cord. 

Type.—Rossia palbebrosa Owen, 1834 (=. glaucopis Lovén, 1845). 


Key to the species found in Japan. 
(A) Tentacular suckers in about 8 series; recium without papilliform organ. 
(a) Animal rather firm in consistency ; nuchal cartilage rapidly tapering posteriad ; suckers 


of hectocotylus reduced in size ......essesseespesvesoseessoseossosseeesoreerossotssesoee R. pacifica. 

(b) Animal rather soft in consistency ; nuchal cartilage with nearly parallel sides; suckers 

of hectocotylus of nearly normal size ........... ecce eene eee eee eere etn R. mollisella. 

(B) Tentacular suckers in about 24 series; recutum with papilliform organ on either side ......... 
PERE ANTI SIOE ah see se eese I, Dipapillata, 


Rossia pacifica Berry, 1911. 
(Pl. XVI, figs. 3-6; textfigs. 92~94.) 
Rossia pacifica, Berry 1911, p. 591; 1912a, p. 290, pls. xli-xlii ; xliii, figs. 1-4; pl. xliv, figs. 1, 
5.—Sasaki 1913, p. 399; 1914, p. 598; 1920, p. 188. 
? Rossta sp. Berry 1912b, p. 417. 
Rossia borealis, Sasaki, 1913; p. 247. 


About one hundred specimens of this species have been at my disposal for examination, measuring 
up to 8 cm. in mantle length. 

Mantle in male expanded anteriorly, but in female, of the same breadth in the anterior half; yet 
in both sexes, it is quite rounded posteriorly and 24-24 as broad as long. Anterior margin of mantle 
free all round ; the ventral part projecting a little forwards, but forming a faint crescentic emargination 
in the middle. Fins 14-24 as broad as their own length, which is in turn about three-fifths the man- 
tle-length ; attached laterally to the middle of body, the anterior tip a little projecting beyond the 
attachment line, which is more or less oblique to the horizontal plane of the body and measures about 
?/s the entire length fins. 

Head large, as wide as body ; dorsal surface flat or slightly concave; ventral surface forms a 
shallow excavation, enabling itself to make the funnel rest in it. Eye large, a little prominent; 
covered with a thin transparent integument, which is marked off from the general surface of head by 
a reniform or semicircular lid-fold. Lacrymal pore discernible. A small but prominent, truncated 
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cone exists behind and a little below the eye, having a minute pit 
on its apex. Nuchal cartilage ovate, measuring 6.5 x 13 mm. in 
the largest specimen examined, tapering posteriad, with a lon- 
gitudinal ridge in the middle, marked off by groovelike, depres- 
sions on sides, the ridge itself also bearing a fine groove along the 
crest (Pl. XVI, fig. 4). 

Funnel conical, comparatively large, thick-walled, extending 
less than to the angle between ventral arms, its proximal part not 
clearly separated from head ; ill-defined lateral adductor inserted 
near funnel-cartilage. Funnel organ conspicuous, composed of a 
^ shaped dorsal pad and two pyriform ventral pads ; the former 
has a strong cuspidation at the anterior end, and an angular projec- 
tion on the outer side of its each lateral half (Pl. XVI, fig. 3). 
Funnel valve orbicular, rather large, measuring 5.2 mm. in 'the 
largest specimen examined; inserted somewhat in front of the 
halfway from the dorsal pad to the distal end of funnel. Funnel 
cartilage oblong, measuring 6 X 15 mm. in the largest specimen, 
with parallel sides and similary rounded ends; longitudinal groove 
deepest near the middle, slightly curved. Mantle cartilage ridge- 
like, longer than funnel cartilage by a quarter of the latter length, 
highest near the middle, a little curved crescentwise, arising ab- 
ruptly at a distance from mantle margin. 

Arms stout, thick, rather unequal, the formula of length being 
usually 3727471, but may be 324227421 or 3722447 I. 
Length of respective arms variable due to its great elasticity, 
but in good female specimens the longest pair is a little longer 
than the mantle. In all arms, the carination is more or less deve- 
loped on the aboral surface, but in the ventral arm it makes itself 
out as a broad web running along the dorsal side of the aboral 
surface. Third arm joined with fourth arm by a well developed 
umbrella web functioning as a incomplete sheath for tentacle; in 
the remaining interbrachial spaces the umbrella is developed as a 
narrow web, but between the ventral arms, it is quite rudimentary 
as usual. Protective membranes very narrow, associated with 
peduncular bases of suckers. 

Arm-suckers subglobular, their aperture small, circular, but 
more often longitudinal-ovate or even slit-like especially in male 
(textfig. 92); peduncles short and brittle; their bases expanded 
horizontally into the appearance of scales more or less overlapping 
one-another at the margins; horny ring smooth. The suckers, 
arranged in two series, but in adult often extremely crowded along 
the middle of arms so as to render themselves tri-or quadriserial. 
Size of suckers differs in the different sexes; in the female, they 
are equally small, while in the male they are large and unequal, 
especially in ahe lateral arm, where they are closely crowded, 
largest at the middle, then comparatively rapidly diminishing in 
size, and unequal even in each transverse row. 

Both dorsal arms hectocotylized in a similar way. They 
have a narrow protective membrane on the dorsal side and much 
wider one on the ventral. Besides, on this side is found on the 
lateral surface a marked longitudinal groove defined by a mem- 


AS 


Textfig. 92. 

Rossia pacifica. One of larger arm- 
suckers of male sex; x 13. 
Textfig. 93. 

Rossia pacifica. One of proximal 
tentacular suckers of some 
specimen; x 40. 

Textfig. 94. 

Rossia pacifica, Total view of 
spermatophore; x 12. 
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branous fold beginning near the base and extending two-thirds up the length. Suckers of these 
arms, similarly reduced in size, being only one-third as large in diameter as those of lateral arm, 
numbering about 60 on either arm, arranged in two to four series. 

Tentacles greatly veriable in both length and shape possibly due to their great elasticity: in con- 
tracted specimens, shorter than body, with four-sided stems as arms, and with much expanded 
crescentic clubs (Pl. XVI, fig. 5); but in extended specimens they are twice or even thrice as long as 
the body and have greatly elongated, lanceolate clubs as wide as the stems which are decidedly 
thinner than arms. Clubs bordered all round with a continuous protective membrane so that the 
sucker-bearing surface is completely marked off from the remaining surface; dorsal web broad, begin- 
ning at carpus and extending to the very tip. Suckers (textfig. 93) shallower than broad, with wide 
apertures and normal peduncles, forming oblique rows composed of eight each, but appearing to be in 
5-6 series at the proximal part; unequal in size, largest dorsally near the base, then gradually 
decreasing in size ventrad and distad. Horny ring dentate on the whole edge; the teeth being short, 
blunt, somewhat varying in shape, and numbering about 45 in largest suckers. 

Gladius is far shorter than mantle, a little variable in shape, and becomes relatively broader as 
the animal grows older. In full-grown females it is more or less spatulate consisting of a strong rachis 
and delicate vane. The rachis is strongest and widest near the anterior end, then evenly narrows 
cauded, bordered with thickened margin. The vane begins near the middle of the rachis, extending far 
beyond its posterior end and terminating in a blunt or even rounded extremity. 

Nidamental glands of both sides grow similarly very large, coming into contact with each other 
along their whole inner sides. Ripe ovarial eggs 5 x 9 mm. Spermatophore receptacle present in 
pallial cavity. l 

Spermatophores 16.5mm. long; sperm cord thick, and not coiling; intermediate organ of simple 
structure (textfig. 64). 

Buccal membrane thick, greatly wrinkled internally, both ribs and marginal projections undiscer- 
nible, but connectives distinct, numering seven, of which the ventral two originate very near together in 
the membrane. 

Surface entirely smooth, except for wrinkles due to the spirit. In life it is dotted with reddish 
brown chromatophores smaller and paler than in Æuprymna. They are much more numerous above 
than beneath and absent on the ventral surface of the fins. A greenish lustre is diffused here and 
there over the surface. The horny rings are green as usual. 


Measurements of Male and Female Specimen Examined, 


Dorsal length of mantle... 


Ventral length of mantle 


Maximum breadth of mantle... 
Breadth of head 

Length of fins ... 

Breadth of fins... 


Anterior origin of fins from mantle origin 


Length of insertion-line of fins ... 


Right Left Right 
Length of first arms ee a ee eee 45 mm. 40 nun. 40 mm. 


io 99 Second ArMS.., o... Lee are eee tee aes 56 ,, 45 » 45 » 


ss thirdi arms: os nuu asiento demo eR eret ee " 50 yy 50 5 


ey fourth arms... Lo u.s uu cal us vu s 42 55 43 » 


;,tentacles;. Cito hit ei tus claras Meck tes 60 ,, 60 


” » clubs 2$.) CARS hes om Seager TERI. anes. Bass aes 10 ,, Io 


Diameter of largest sucker of first arms ... ... ... .. a Inn 


n » Second arms .. .. .. . 3-0 5 


„ third arms "o $32» 


» fourth arms... .. ... 2.9 » 


t 
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Remarks.—The agreement of the specimens at my disposal with Berry’s original description is 
quite satisfactary, except for five specimens (13, 3 ? ) from Hakodate, which noticeably differ from 
his description so that I was obliged to separate them under a name of X. borealis in one of my pre- 
vious papers. The principal differences are as follows: (1) in the specimens under consideration the 
arms and tentacles both are much longer than in his description especially in the male where the arms 
are twice, and the tentacles, four times, the body length. (2) The suckers are nearly biserial through- 
out even in full-sized specimens, and in the male they are no means so much enlarged as mentioned 
by Berry. (3) The hectocotylized first arms are slender and have 30, minute, abnormal suckers on the 
proximal half, but the suckers of the distal half are large and normal; the groove on the lateral aspect 
is indistinct. On examining numerous specimens at my disposal I have come to a consideration that 
these differences are in part caused by the ill preservation and in part from the monstrosity, which is, 
though rarely, met with also in cephalopods as in other animals. 

Locality.—Near Semipochnoid I. Aleutian Is., 54 fms. (Albatross!); near Attu Is. Aleutians, 135 
fms. (Albatross!); near Korsakova, Sakhalin, 21 fms. (Albatross!); near Rebun Is. Hokkaido, 142-190 
fms. (Albatross!); Teshio Prov. Hok. (!); Nemuro Straiht, 86 fms. (Albatross!); Takashima, Hok. 
(Sasaki); Sapporo market (!); near Kamoi-saki Hok. 92 fins. (Albatross!); Tsugaru Strait, 195 fms. 
(Albatross!); Hakodate (Sasaki); off Hidaka Prov., Hok. 61 fms. (Albatross!); north of Sado Is., 176- 
200 fms. (Albatross!); Etchü Prov., (Sasaki); Noto Peninsula, 114-163 fms. (Albatross!); off Echizen 
Prov. 130-135 fms. (Albatross!); Wakasa Bay, 144 fms. (Albatross!); near Oki Is. 100-116 fms. 
(Albatross!); near Capa Clonard, Korea, 60-150 fms. (Albgtross!); off Kinka-san, 107-192 fms. 
(Albatross!). Alaska (Berry); S. Washington (Berry); California (Berry). 


Rossia mollicella Sasaki, 1920. 


(PI. XVI, figs. 7-10; textfigs. 95-97.) 
Rossia mollicella, Sasaki 1920, p. 189, pl. 25, fig. 1. 


This species is based on one male and three female specimens found in the “ Albatross” collection. 
The male was adult while the females were all young. 

Mantle expanded anteriorly, rounded posteriorly, as wide as long or a little narrower. Anterior 
margin of mantle free all round, its dorsal part forming an obtuse angle in the middle, and the ventral 
part projecting forwards to some extent, but forming a faint emargination in the middle (Pl. XVI, fig. 7). 
Fins thin, very large, their length being about two-thirds the mantle-length; nearly semilunar, about 
four-fifths as broad as long, the indentation of the anterior origin feeble so that the line of attachment 
is only a little shorter than the entire length. 

Head very large, decidedly broader than mantle, expanded laterally due to the location of enor- 
mous eyeballs; concave both above and below but much less in degree in the former. Eyelid almost 
as in A. pacifica. Nuchal cartilage oblong, a little shorter than twice the breath of its own, nearly 
parallelsided and similarly rounded on both ends, measuring 9.7 mm. in length in the largest specimen 
examined (Pl. XVI, fig. 8). 

Funnel broad, expanded at base, tubular distally, hidden within pallial cavity to a great extent. 
Lateral funnel adductors well defined. Funnel organ and valve both as in A. pacifica. Funnel 
cartilage oblong, a little longer than twice the breadth of its own, bordered all around with a thin 
margin, of which the anterior part is folded back; the longitudinal groove deepest in front of the 
middle, and slightly curved. Mantle cartilage ridgelike, half as long again as funnel, cartilage, ab- 
ruptly beginning at a distance from mantle margin, but posteriorly it gradually disappears. 

Arms unequal, the formula of length being 322277 1774 in the largest specimen examined; the 
longest a little longer than the mantle length. Dorsal arms rounded on back save for a faint keel ; 
lateral arms somewhat flattened; ventral arms nearly four-sided, furnished on the dorsal side a web, 
which becomes wider proximally attaining a breadth equal to that of the arms at base. 

Arm-suckers subglobular, with longitudinally lengthened apertures (textfig. 95), biserial through- 
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out ; on the whole a little larger in male than in female, specially so for the suckers of lateral arms ; 
peduncles are of the ordinary structure; but their bases associated with the narrow protective mem- 
brane, are flattened into the appearance of serial scales a little overlapping one another at the margins. 
Horny ring smooth; papillate area nar- 
row, composed of about seven rows of 
facetts with very faint papillae; the 
papillae of the innermost of the seven 
rows do not form any circle of denticles 
as is said by Verrill in Rossia megaptera, 

Umbrella similarly narrow all 
round, extending to third pair of suck- 
ers, but between the ventral arms it is 
quite rudimentary as usual. 

Both dorsal arms hectocotylized, 
being quite similarly constructed in 
every respect. On the lateral aspect 
of the outer side is found a deep groove 
marked off by a wide fold, running 
throughout the length. The suckers 
of these arms are affected but little by 
the hectocotylization, numbering only 
42 and being only a little smaller than 
those of the lateral arms. 

Tentacles when bent back, reach 
the posterior end of mantle. Stem about 
as thick as, or a little thinner than, 
arms; foursided. Club occupying a 
quarter of tentacle, not expanded, bent 
round, with a narrow semilunar mem- 


Textfig. 95. 
Rossia mollicella, ‘Largest sucker of second arm of mal: specimen 
referred to in the description. 


Textfig. 96. brane on the dorsal side of carpus. 

Ressia mollicella  'Tentacular suckers; x 47. Tentacular suckers (textfig. 96) numer- 
Textfig. 97. ous, minute, nearly uniform, arranged 

Rossia mollicella. Spermatophore. A. Total view; x8. in about eight series, horny ring smooth 


B. Pellucid portion. C. Oral end. on the seme edge büt decorated ot 


the outer aspect of the margin, with about ten faint thickenings; papillate area composed of a radiated 
margin and four rows of papillate facetts, of which the papillae are short and are far larger in the inner 
row than in the outer. 

Buccal membrane wrinkled internally, both ribs and marginal projections indiscernible, but con- 
nectives distinct, thin and seven in number. 

Radula composed of seven series of slender unicuspid teeth. Median and inner lateral teeth nearly 
equal in length. Outer lateral teeth a little longer than the median. Marginal teeth nearly equal to 
the combined length of three succeeding median teeth (Pl. XVI, fig. 9). 

Gladius about nine times as long as broad and a little shorter than half the mantle length (Pl. 
XVI, fig. 10). Rachis of nearly equal breadth in the anterior half, then tapering caudad in an equable 
manner, its thickened margin broader than in X. pacificus. Vane lanceolate, widest near the middle, 
narrowing towards both ends; posteriorly it extends only a little beyond the end of the rachis and 
terminates in an acute point. 

Spermatophores 13.4 mm. long. constructed as shown in textfig. 97. 

Surface smooth; very soft to the touch, the integument being rather flabby. Color in spirit, pur- 
plish brown throughout and deep even beneath body but the funnel are much paler and the tentacles 
colorless as usual. : 
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The principal measurements of all the specimens examined are appended : 


No. of specimen 


iii 


159 


Sex 


6 


e 


Dorsal length of mantle ... 


36 mm. 


2 


2 mn. 


Ca I2 mmn. 


ca I5 mm. 


Ventral length of mantle... 


39 34 


2 


45, 


ca I3 4, 


Maximum breadth of mantle .., 


33 » 


n 


Length of head ... 


38 , 


» 


Il , 


11 » 


8 ,, 


10 ,, 


Breadth of head ... 


37 » 


2 


14.8 5» 


16 » 


Length of fins 


Left Right 


24 mm. 26 mm. 


Left Right 


I9 mm, 


Tg mm. 


Left Right 


8 mm. 


9 mm. 


Left Right 
10m. IO mm, 


Breadth of fins 


26 ,, 26,, 


15 5 


I8 ,, 


6.5 5, 6.5, 


Anterior origin of fins from mantle margin 


” 3» on ES 
15, 6.5 , 65, 
15 19 ” 7 ?1 


Line attachment of fins o .. .. ... sn M 


Length of first arms... sa a us 0. us 32.5 


» Second arms... .. .. 2 ae 214, 


» third arms.. LL us us us us = 
19 ” 
45 1 


» fourth arms 


», tentacles 


Diameter of largest sucker of first arms... 121mm, mm, 


»  » Second arms 19 sy 
19 $ 
I5 ” 


0.4 5 


» 9, third arms 


»  » fourth arms 


33 sì tentacles ... 


Remarks.—The largest female alluded to in the above table differs from the remaining specimens 
in several respects so that its identification with them is with a great deal of hesitation. The differ- 
ences are that (1) in the specimen in question the integument is not flabby but rather firm, (2) the 
head is as broad as the body, (3) the fins are much larger than in the other specimens and their 
anterior end extends far beyond the anterior origin of attachment, (4) the horny ring in both the arm 
and tentacular suckers has a little larger papillate on the papillate area, and (5) the ring of the tenta- 
cular suckers is armed with distinct teeth on the outer aspect of the margin instead of the mere 
thickenings. : 

The species is related more closely to R. megaptera Verrill than to R. pacifica Berry, but differs 
from even that species as shown in the following table. 


Rossia mollicella Rossia megaptera 


projecting forwards less than the 


projecting forwards more than the 
dorsal margin. 


Ventral margin of mantle: 
dorsal margin ; 


equal to twice the length of head 


less than the length of head and 
and body taken together. 


Length of tentacles : 
mantle taken together; 


Arm formula: 35427517541 325229471. 


narrow and slit-like; wide end nearly circular. 


Aperture of arm-suckers : 


of moderate breadth, composed of 


narrow and composed of minute 
distinctly papillate facetts. 


Papillate area of arm-suckers : 
: facetts with very faint papillae ; 
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Locality —Off Kii Prov., 244-440 fms. (Albatross!) ; off Kinka-san, 399 fms. (Albatross !), 
Type locality —Off Kii Prov. 
Type.—In U. S. Nat. Mus. 


Rossia bipapillata Sasaki, 1920. 


(Pl. XVI, figs. 18, 19; textfigs. 98, 99). 
Rossia bipapillata, Sasaki 1920, p. 190, Pl. xxv, fig. 3. 


The species is based on a female specimen found in the “ Albatross " collection. The specimen 
was not yet mature but was so well characterized that it could not be referred to any of species 
hitherto known. 

Mantle a little longer than broad, of nearly equal breadth in the anterior half, rounded pos- 
teriorly. Dorsal margin of mantle free as is usual in the genus, slightly projecting forwards and 
forming an obtuse angle in the middle ; ventral margin projecting as far as the dorsal margin and 
forming a shallow crescentic emargination in the middle. Fins large, being only a little shorter than 
body ; semicircular, about half as long again as broad, their anterior origin somewhat indented, and 
the most anterior edge extending a little beyond mantle margin. They are attached laterally to the 
middle of body, the line of attachment being about three-fourths the entire length. . 

Head very large, wider than mantle, expanded laterally, bearing large eye-balls, slightly concave 
above. Transparent eye-lid comparatively large, with a crescentic fold ventrally. Umbrella very 
narrow, equally developed all round, but between ventral arms it is quite rudimentary as usual. 

Funnel short, conical ; its distal part not slender, and extending far less than to the angle between 
the ventral arms. Funnel organ composed of a conspicuous horse shoe-shaped dorsal pad and two 
ovate ventral pads (Pl. XVI, fig. 18). The former pad forms a short rounded lobes projecting 
shoulder-like on sides of the anterior margin. Funnel valve situated much nearer to the extremity 
of funnel than to the dorsal pad. Funnel cartilage oblong, slightly longer than twice their own 
breadth, slightly narrowed in the middle; the margin 
rather firm and thickened at the anterior part which 
is characteristically bent backward (Pl. XVI, fig. 19). 
Lateral adductors of funnel well defined. 

Arms long, subequal; the formula of length being 
3227124; the longest as long as mantle. First 
and third arms with a faint keel on the aboral surface. 
Second and fourth arms four-sided, the former pro- 
vided with a narrow web on the ventral side of aboral 
surface and the latter with a broad web on the dorsal 
side. Protective membranes very narrow in all arms, 
serrated at margin. 

Arm-suckers subglobular, nearly uniform, but 
diminishing gradually towards the extremities of 
arms ; distinctly diserial throughout ; aperture circu- 
lar (textfig. 98). Horny ring smooth ; papillate area 
composed of an irregularly radiated, narrow margin, 
and about four, irregular rows of plates with a minute, 
indistinct papilla each. 

Tentacles about three-times as long as the 
mantle length. Stem three-sided, only a little 


Textfig. 98. 


Rossia bipapillata. A. Largest arm-sucker ; x 27. 
B. Portion of horny ring of A; x 223. 
Textfig. 99. 


Rossia bipapillata, Tentacular suckers;x223. A. 


Frontal view. B. Side view. ‘ 7 i è 
thinner than arms. Club cylindrical, faintly expand- 


ed, tapering to slender extremity. On carpus is found on the dorsal side a narrow web about half as 
long as the club. Suckers exceedingly numerous, very minute, forming oblique rows composed of 


Cephalopoda of the Japanese and Adjacent Waters. 161 


24 each; equal in size, triangular in lateral view (textfig. 99). Horny ring with small circular aperature, 
the margin bearing about ten short round-headed papillate on the outer aspects; papillate area very 
broad, composed of a radiated margin and three rows of papillate facetts. 

A papilliform organ of unknown function developed on either side of rectum. 

Surface smooth, soft to the touch, the integument being flabby. 


Measurements. 
Dorsal length of mantle ... ... ... ... .. cee e 6. nee eee TOMM, 
Ventral length of mantle Wc A Caps EV CERRO haw MERE ae TO 
Maximum breadth of mantle ... ... ... ... .. 6 e eno ee I6 , 
Length of head sii +... o. nee 900 eso ore tan tee s O, 
Breadth of head ed, 
Left Right 

Length of fins +... 66. eee s ss se n e e se IÓmm. I6mm. 
Breadth OL ÚS. ave e ge wem coos lees nde eee ene ee. ILS o3) IO ,, 
Distance from mantle margin to the anterior origin of fins... ... 3 ,, 4» 
Line of attachment of fins — +... ... us s se 13 I3 » 
Length of first arms chr du uU ei er iu lo ir hp 15, 

m , Second arms +... o... e s eun ef P m TZ 17 5 

i EIA arms cao ais dew etek: Age ai en Son. i 205 4 19 , 

yy. Gr fourth arms wes, ase “Gee ta Gee 1 0 00:57 I4 ,, 

” si tentacies ais ORI NE IO QM CAR D D D 2 1 — 

2 » clubs vus Sail! Gut ce edo “each wv owe S Ae Cs Oh vy — 


Radii of umbrella sie ... cee pesi e eno 6. 0e eee 2.5 MM. 
Diameter of largest sucker of each arms de LAT duxi DE E. ane,’ Hes? dO qp 


Remarks.—The species seem to stand closest to Rossia mastigophora Chun, particularly in having 
a papillary organ on each side of the rectum, and their specific difference consists in the shape of the 
funnel organ and also in the formula of arm length. It is also related to R. mollicella n. sp., but 
differs from it in the funnel organ, in the funnel cartilage, and in the suckers of the arms as well as of 
the tentacles. Further, the papillary organs of the rectum are not found in that species. 

Type locality.—Suruga Bay, 131 fms. (Albatross !). 

Lype.—In U. S. Nat. Mus. 


Family Sepiidae (Leach, 1817). 


Sepudae, Leach 1817, p. 138 (pars). Adams, H. & A. 1858, p. 41 (pars).—Tryon 1879, p. 
103.—Preffer 1908a, p. 24.—Naef 1912, p. 242; 1921, p. 536.—Berry 1921, p. 155. 

Sepidae, d'Orb. in d'Orb. et Fér. 1835, p. 220 (pars). 

Sepiadac, Owen 1838 (fide Gray).—Keferstein 1866, p. 1441,—Gray 1849, p. 96.—DE Roche- 
brune 188 4a, p. 77. 

Sepiarit, Steenstrup 1861a, p. 1 (fide Jatta). 

Eusepit, Carus 1890, p. 453. 

Mantle roughly roundish or ovate or elliptical in contour, somewhat flattened dorso-ventrally, 


bordered with a narrow fin on either side.*?  Eye-vid continuous, but forming a crescentic reduplica- 
tion ventrally and a minute lachrymal pore in front. A olfactory pit-organ present behind each eye. 


*) This family is very frequently put under a tribe named e.g. Sepioidea by Naef (1912), or Sepiaemorphae 
by Grimpe, and the former writer divides the family further into two subfamilies, i.e. Belosepiinae and Sepiinae, 
to the former being referred fossil cuttlefish Belosepia Voltz 1830, whereas all living forms of the family are involved 
in the Sepiidae. 

**) A special case if Sepia confusa, in which the fins of the male according to Massy and Robson (1923), are 
united posteriorly into a tail-like elongation adapted to some reproductive habit. 
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Funnel cartilage ovate or more or less crescent-shaped, with a deep longitudinal groove in the middle. 
Arm-suckers almost quadriserial. Tentacles retractile into special spaces in head ; club more or less 
` crescent-shaped, its suckers arranged in several or more numerous series, Hectocotylization affects 
left ventral arm (very rarely also right ventral arm), consisting chiefly in the diminution of some 
suckers in size. Seminal receptacles developed in the ventral part of buccal membrane. Gonoduct 
of left side developed. Ink-bag large, often extending to the blind end of mantle. Shell internal, 
elliptical or lanceolate or rhomoidal, calcareous, thick. 


Key to the genera occurring in Japan. 


(A) A spine present behind body but no glandular pore ; shell elliptical with rostrum ...... Sepia. 
(B) A glandular pore present behind body but no spine ; shell elliptical, its posterior end flattened, 
Without.rostilm: des seswssaecasens coesdniv stew TD LLLI daino Sepiella. 
(C) Neither spine nor glandular pore present behind body; shell nicely rhomboidal no ros- 
[np PPP E Metasepia. 


Genus Sepia Linné, 1758. 


Sepia, Linné 1758 (fide Hoyle).—Leach 1817, pp: 138, 140.—d'Orb. et Fer. 1839, p. 250 
(pars).—Gray 1849, p. 96 (pars.)—Verany 1851, p. 65.—Adams H. & A. 1858, p. 42 
(pars).—Tryon 1879, p. 187 (pars).—Pfeffer 1908a, p. 56.—Berry 1912b, p. 417; 1920, 
p. 153.—Naef 1921, p. 536. 

Doratosepion, de Rochebrune 18842, p. 95. 


Body roughly ovate or elliptical in contour, more or less pointed bchind, wherc it has usually a 
spine, but is provided by no means with glgndular pore. Dorsal margin of mantle projects over head 
in a triangular or tongue-shaped lobe. Nuchal cartilage also tongue-shaped, with a distinct median 
groove; the margin deeply detached. Longitudinal groove of funnel cartilage devoid of special 
depression in the middle. Shell elliptical or lanceolate, extending the whole length of body ; rostrum, 
outer, and inner cones all more or less developed, but one or two of them though rarely, may be 
rudimentary. 

This is a large genus, represented by nineteenth species? even in the Japanese waters only. 
Some of them are: grouped together into the subgenus Doratosepion by Berry. Although I adopted 
this view in one of my previous paper, here I am obliged to give it up, since the distinction of the 
subgenus has become to me very vague with my own progress of the study an the subject. 

Type.— Sepia officinalis L. 1758. 


Key to the species found in Japan. 
(A) Shell elliptical, outercone broad and marginal, with distinct rostrum. 
(a) Rim of inner cone built stout especially in the posterior part. 
(a) Rim of inner cone greatly thickened in the posterior part, forming a callosity filling up 
the posterior hollow of shell. 
(i) Tentacular suckers unequal, 7 or 8 in two median series, being 3-4 times the dia- 
meter of marginal ones +ocoocnonronononnconoronarcananonovnncoronoreraroracarononeonas S. torosa. 
(ii) Tentacular suckers greatly unequal, about three nearest the middle of club being 
several times the diameter of marginal ones. 
(f) Paler spots of various sixes on the back; rounded callosity of shell, with long 


horns extending anteriorly to ca. % the length of shell............... S. formosana. 
(ff) Transverse stripes of metalic rustre on the back: flattened callosity of shell with 
short horns extending anteriorly to ca. 1⁄4 the length of shell ...... S. tigris n. sp. 


(b) Rim of inner cone gradually thickening posteriad forming a U- or V-shaped, prominent 
ridge bordering the posterior hollow of shell ; tentacular suckers small, nearly uniform. 
(i) Dorsal surface of shell almost evenly convex ; rostrum short ......... S. subaculeata. 


*) Sepia myrsus Gray which has been listed with doubt by Hoyle in the Japanese found is here excluded. 


Cephalopoda of the Japanese and Adjacent Waters. 163 


(ii) Dorsal surface of shell with distinct longitudinal ridges and grooves; rostrum 
(MEA ————— Á— I S. aculeata. 

(B) Rim of inner cone thin throughout. 
(a) Rim of inner cone forming posteriorly a thin shelf-like broder across the posterior hollow 
of shell ; tentacular suckers uniform, tentacular suckers minute and uniform... S. esculenta. 
(b) Shell devoid of ridges and grooves on the dorsal surface ; rim of inner cone somewhat 
broad, but apressed on shell-border throughout, tentacular suckers greatly unequal in 
Duca S. hercules, 
(c) Shell with longitudinal ridges and grooves on the dorsal surface, the rim of inner one 
V-shaped, streak-like ; tentacular suckers uniform ............... eese S. robsoni n. sp. 
(B) Shell lanceolate-rhomboidal; outer cone developed in the posterior half, forming posteriorly 
a small, nearly cup-shaped lobe ; rim of inner cone thin, parabolic, its greater part lying on 


outer cone ; three median suckers on tentacular club decidedly the largest of all....S. carinata. 
(C) Shell somewhat lanceolate, with small, cup-shaped outer cone.; rostrum rudimentary ; tenta- 
cular suckers: unequal 4.455. crv e etre et ero eue Saenen apa apres pa oes TERRIER ERNS »..S. erostrata n. sp. 


(D) Shell lanceolate, tapering posteriorly, into small discoidal or cup-shaped outer cone distinctly 
. rostrate behind ; rim of inner cone V-shaped, consisting of two nearly straight linear ridges. 

(a) Tentacular suckers uniform. 
(a) No spots on back; arms subequal ; shell comparatively wide, shorter than four times 


A pas bate wob nea S. appelloft. 
(b) 100 or more longitudinal spots present on back ; arms unequal (at least in male) ; shell 
slender, longer than five times the breadth of its own... S. pardalis 


(8) Tentacular suckers unequal in size. 
(a) Arms in male considerably unequal. 
(I) First arms the longest in male. 
(i) Tentacular suckers markedly unequal ; first arms in male whip-like, but thickened 
at the distal end. 
(1) Both ventral arms hectocotylized ; shell strongly carinated on the ventral side... 


RITO PAS ATO II SITE S. dongipes. 

(2) Only left ventral arm hectocotylized ; shell gently convex on the ventral side... 
CRT I dette Usa usas ido Pee reuse caches demens Kee ea ces E TEE III S. lorigera. 

(ii) Tentacular suckers uniform ; first arms in male not thickened at the distal end...... 
EI Ss usa eqs tuse ees I ote Vivo ro aique eaa N e Ada aac S. zenuipes n. sp. 


(II) Second arms the longest in male. 
(i) Second arms in male, 4-6 times as long as mantle, very gradually tapering into 


filiform extremities..........c- serre ere rene resize re siria hne zie eine eni a saia s S. petersent. 
(ii) Second arms in male, thick, cylindrical, with blunt extremities ......... S. andreana. 
(b) Arms of about equal length even in male, but first arms may be a little longer than the 


rest. 
(I) Posterior end of each fin forms a thickened and expanded lobe. 
P 
(i) First arms about halfas long as dorsal side of mantle, which length is in turn less 


than twice the breadth ; gill composed of about 73 leaflets ..............1S. fo/&toensts. 

(ii) First arms shorter than half the dorsal length of mantle, which is in turn greater 
than twice the breadth ; will composed of about 65 leaflets ............ S. misakiensis. 

(II) Posterior ends of fins not thickened nor expanded.................. esses S. Robiensts. 


Sepia torosa Ortmann, 1888. 


(Pl. XVI, fig. 11; textfigs. 100, IOI.) 


Sepia torosa, Ortmann 1888, p. 652, pl. xxiii, fig. 2.—Ortmann 1891, p. 674.—Berry 1912b, 
p. 420.—Sasaki 1914, p. 608. 
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I refer to this species two specirnens at my disposal, one of which collected in Satsuma Prov. of 
Japan and the other in the Philippines. But their identification with this species is with a great deal 
of hesitation, since Ortmann’s original description and illustration are not very complete. The fol- 
lowing description is based on the specimen a fullsized male from Satsuma Prov. 

Body short, roughly oval in outline, widest near the middle, a little tapered behind, somewhat 
flattened dorso-ventrally. Mantle margin shallowly emarginate in the ventral parts ; dorsally forming 
a broad bluntly angular projection longer than one-seventh of the entire length of mantle. Fins 
broad, abour one-fourth the breadth of body, beginning 3 mm. from mantle margin, widening caudad 
and finally approaching within a few mm. of each other. 

Head broad, as wide as mantle opening. Funnel conical, with a blunt extremity reaching 
nearly the angle between ventral arms. Umbrella very narrow, extending to third or fourth trans- 
verse row of suckers, but between ventral arms it is quite rudimentary as usual. 

Arms subequal, but fourth pair decidedly longer and thicker than the others, being about two- 
thirds the dorsal length of mantle. First and second pairs nearly conical, while the third and fourth 
are more or less compressed dorso-ventrally, bearing a conspicuous keel along the aboral surface. 
Suckers quadriserial throughout, their horny ring apparently smooth except in distal suckers where 
the margin of the ring is quite uneven. 

Left ventral arm hectocotylized in the middle part. On this arm the first ten rows of suckers 
are of normal size, succeeded by five or six rows of minute ones which are situated on the hectoco- 
tylized part. Beyond these, the suckers regain their normal dimensions. 

Tentacles slender, longer than head and body taken together. Club about one-seventh the 
entire length of tentacle, a little expanded, somewhat crescent-shaped, bordered with protective 
membranes of moderate breadth; dorsal web also of moderate breadth, beginning at carpus and 
extending to the extreme tip of club, a little wider. distally than proximally. Suckers form very 
oblique rows composed of eight each, so that at a glance they seem to be in about five series ; 
unequal in size, middle seven or eight being very large, 3-4 times as large in diameter as marginal 
suckers. In these large suckers the horny ring has no teeth except some irregular sinuations of the 
margin, while in the remaining suckers the ring is equipped with numerous, long, blunt teeth. 

Buccal membrane with the usual seven. projections of margin, each of which bears a few minute 
suckers. Spermatic pad not observed, the specimen referred to being male. 

Shell nicely elliptical in outline, but slightly blunter posteriorly than anteriorly, the well deve- 
loped outer cone giving the blunder contour to the posterior extremity ; bordered with a rather broad 
chitinous margin which is uninterrupted even below the rostrum (Pl. XVI, Fig. 11). Breadth of 
shell greater than one-third the length. Dorsal surface a little convex, with a faint median ridge, 
and bordered with a narrow naked area on either side ; calcareous rugosities arranged in regular lines 
nearly concentric arrangement. Ventral surface highly convex at the middle part, with rather shal- 
low but wide groove along the median line. Striated area marked off anteriorly by two, nearly 
straight lines meeting each other at a rounded angle. Rim of inner cone begins one-fourth the length 
of shell from the posterior extremity ; it is at first very thin but soon attains a great thickness, forming 
posteriorly a large, shield-shaped callosity filling up the hollow of shell. The callosity, flat anteriorly 
but convex and rounded posteriorly, its edge-line showing a nicely parabolic curve. Rostrum small. 
Locular index about 35. 


Dimensions, 
Dorsal length, of mantle... ... .. .. ee eee  143 MM. 
Ventral length of mantle se Bes aes sS da) Bees duc che uox QO ys 
Breadth of mantle sss aka Lie cee se e... eee am s 82, 
Breadth of head | uo eee Gus WO 9e xh em iR lira 02. 3s 
Maximum breadth of fins sia, ede cle Bee Ue Bis: aed Wed wei. LO 


Left Right 
Length of first arms se. 4. ss ss us s ee se S. Omm. — mm. 
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Length of second arms ... ... cee e. 2. e €. —mm. 74mm. 
T » third arms... ... E ; 60 , 64 » 
» » fourth arms +... sir . ... i x 95 » 96 , 
» » tentacleS... ... ... ... ... m cgil de 260 ,, 260 » 
5 sp Clubs wss sugi wem Lia x 35» 34 » 

Diameter of largest sucker of arms . ee 5mm. 

» a » » tentacles Vue ui. ole ORCI onal, uan eee Se 
Length of shell — ... ... ... ... oe bee: Uem. sels Wal Say AR, 
Breadth of shell CD EIE T 
Thickness of shell . "EC 
Maximum breadth of naked margin of shell... ... ... ... ... .. 6 , 


Remarks.—The horny ring of proximal arm-suckers in the specimen from Satsuma appears to be 


Textfig. 100. 


Sepia torosa Horny rings from arm-suckers of the 
Philippine specimen referred to in the descrip- 
tion; x 223. A. From basalmost sucker. 

B. From one of middle suckers. 

C. From one of distal suckers. 


Textfig. 101. 


Sepia torosa Horny rings of tentacular suckers of 
same specimen:x 40. A. From largest sucker. 
B. From one of subterminal marginal suckers. 


smooth as mentioned above, -but when carefully 
examined with transmitted light it reveals innu- 
merable teeth, fused up tightly into a plate. The 
distinction of the teeth is very clear in the distal 
suckers where the margin of the ring is not entire 
but quite uneven. In the specimen from the Philip- 
pine Islands, which has 72 mm. mantle length, the 
union of the teeth is confined to the suckers towards 
the base of arms (textfig. 100). In the remaining 
suckers the ring has distinctly separated teeth, 
which are cut square at their tip and are as fine as 
written by Ortmann. The teeth, united or separat- 
ed, number about 130 in basal suckers, about 50 
in middle ones, and 15-20 in distal ones. 

The smooth horny ring of larger tentacular 
suckers are also formed by slender teeth united 
together as in the arm-suckers. The teeth distin- 
guished by transmitted light number about 200 in 
the largest sucker in the Philippine specimen (text- 
fig. 101), whilst in the Satsuma specimen they are 
more numerous but are not capable of counting ex- 
actly owing to their perfact fusion in several places. 

As far as the tentacular suckers are concerned, 
the Philippine specimen approaches S. formosana 
Berry, the middle three being largest of all. * 

Lscality:—Tékyo Bay (Ortmann); Satsuma 
Prov. (Sasaki); Amboina (Ortmann); Philippines (!). 


Sepia formosana Berry, 1912. 


Formosan dialect: 


Sowcartsun; or Batchar. 


(Pl. XXX, figs. 9-11. textfigs. 165, 166.) 
Sepia formosana, Berry 1912b, p. 420, pl. ix, fig. 7.—Sasaki 1914, p. 608. 


List of Specimens Examined. 


Specimens. Mantle-length. Locality. 


Date. Collector. Where preserved, 


19 173 mm. 
? 73 Formosa. 


Tainan market, 


Dr. M. Oshima Formosan Mus, 


April 15, 1920. 
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Specimens. | Mantle-length. Locality. Date, Collector. Where preferved. 


Ako market, 


juv. 29 mm.-100 mm. 
4 Juv 9 Formosa. 


April 20, 1920. Dr. M. Oshima | Hok, Imp. Univ. 


18 juv. 34 mm;- 83 inm. Pescadores Is. July 5, 1920. do. do. 


Body roughly elliptical, about half as broad as long, the broadest part being a little before the 
middle and the posterior end rather blunt, without showing rostrum. Mantle margin protruded dorsally 
over the head in a rounded projection the 
length of which comprises about one-tenth 
that of the mantle; ventrally it is emar- 
ginated evenly and weakly as usual. Fins 
of nearly uniform breadth but a little nar- 
rowed at both extremities; the broadest a 
little behind the middle, is about one-fourth 
as broad as the body. They begin very 
near the mantle margin, traverse backward 
along the periphery of the dorsal surface of 
the mantle, and extend to within 5 mm. of 
each other posteriorly; the posterior ends 
of the fins are separated from one another by 
a quite smooth space. 

Head narrower than body, and about 
one-fourth as long as the latter. Funnel car- 
tilage ovate as usual, its longitudinal groove 
crescentic and deepest a little before the 
middle, and there is a shallow depression on 
the margin of the groove Just ventral to the 
deepest part. Funnel organ and its valve, 
both of so ordinary shape. Umbrella broad- 
est between lateral arms where it extends to 
the third or fourth row of suckers; between 
ventral arms it is obliterated as usual. 

Arms nearly equal in length, and a 
little longer than half the mantle length. 
Carination of their aboral surface rather ill 
developed except in the fourth arms which 
is markedly caricated outside. Suckers 
quadriserial except several at base, which are 
bi- or tri-serial ; those visible with the naked 
eye count about 40 quartets in the dorsal 
three pairs of arms and about 50 quartets in 
Textfig. 165. the ventral pair. Beyond these at the ex- 


Sepia formosana Berry. A. Juvenile individual from Akô tremity of each arm there are some ten 
market, with distinct patterus on the back, x 24; B. tentacular p : 
club of the largest specimen referred to, slightly reduced; quartets of suckers of microscopic size. 


C. horny ring of distal tentacular sucker of the same speci- They increase in size very gradually to 


men,x40; D. horny ring from proximal sucker of the third 
arm of a juv specimen of 41mm. mantle length,x36; E. about the seventh row and then decrease 


horny ring from the largest tentacular sutker of a juv speci- rather rapidly distal to the microscopic 
men of 29mm, mantle length, x 36. suckers above mentioned. Horny ring 


apparently smooth, the whole margin being composed of numerous slender teeth tightly parisaded 
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together into a continous plate. But in the distal suckers the teeth are more or less separated so that 
the margin of the ring is irregularly zigzag, Papillate area composed of ten or more concentric rows 
of plates with a very low papilla each. 

Tentacles about one and a half times as long as mantle; their stalk rather thick, only slightly 
thinner than the thinnest arm. Club expanded, widely crescent-shaped; comprising about one-fifth 
of the entire length of the tentacle ; dorsal web of moderate breadth, extending down to the stem a 
little beyond the carpus. Suckers count about 100 in number, arranged in slanting series of eight 
suckers in a row, but at the hand and carpal portions this eight-serial arrangement is compressed into 
apparently four or five rows. They are very unequal in size, especially unequal are those of the hand 
portion, where two or three near the middle are of considerable size (textfig. 1658). At the distal 
portion of the club they become regularly smaller distad except three at the extreme end, which are 
peculiarly larger than the other. The horny ring of larger tentacular suckers is smooth, but that of 
smaller suckers has numerous slender and blunt teeth closely set together along the whole margin 
(textfig. 165c) ; papillate area nearly like that of arm suckers. ; 

Buccal membrane deeply wrinkled internally, with usual seven points, but two ventralmost of 
which are nearly rounded off, due to the swelling up of the part of the membrane where these points 
belong. Spermatic pad irregularly massive and wrinkled all over. The points of the margin have 
each one or two suckers except the two ventralmost which have no sucker. The horny ring of these 
suckers are like that of arm suckers. 

Doasal surfaces of the head and body irregularly mottled with considerable number of ill-defined 
paler patches ranging from a quite minute size to a diameter of 5 mm. Besides these, there are above 
the body several crescentic paler streaks arranged in a longi- 
tudinal row within and parallel to a shining line which meanders 
weakly along the base of fins. In some places these and streaks 
protrude a little above the general surfaces. The interspaces 
between the spots and streaks of head and body as well as the 
dorsal surfaces of the arms are all deeply shaded with minute 
dark brown chromttophores. On the periphery of the dorsal 
surface of the mantle, the chromatophores group themselves 
into a series of two or three transverse stripes, but disap- 
peared in ill preserved specimens. In good preservation 
a shining longitudinal line is also left along the dorsal sur- 
face of arms, extending proximally to above the head (text- 
fig. 1654). ` 

Shell elliptical, broader than one-third of its own length, 
broadest near the middle, its anterior end bluntly pointed, while 
the posterior end is rounded and a little expanded, due to the 
great development of the outer done. Chitinons border rather 
broad, continuous even below the rostrum. Dorsal surface 
evenly convex, but there are developed two longitudinal 
grooves which define a faint median ridge between themselves; naked margin broad, its maximum 
breadth being a little broader than one-fifth that of the shell ; calcareous rugosties of the median part 
in concentric line (textfig. 166A). Ventral surface convex anteriorly, concave posteriorly ; median 
groove conspicuous and deep, but its extention is limited within the striated area. Rims of the inner 
cone which begin near middle of the lateral boundary ridge of striated area, are at first very thin, and 
lie quite flat on the outer cone but widen backwards, forming posteriorly a large flat, shield shaped 
callosity filling up the posterior hollow of the shell (textfig. 1665). Rostrum small. Locular index 


31-38. 


Textfig. 166. 


Sepia formosana Berry. Shell of the 
largest specimen referred to, x 34. 
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Measurements. 


ô 
Dorsal length of mantle... .. ^. .. 2.2 2 2 e e 173 mm. 100 mm. 
Ventral length of mantle... su us e. usse 156 ,, 92 y 
Breadth of body — .. .. .. 2 Apr 2e e Se 88 ,, 60 ,, 
Length of beadni cc. 4. ces ue we cu Ves vu a 47 » 22 , 
Breadth of head T m 60 ,, » 
Maximum breadth of fins... s us ss sss 20 ,, 
Left Right 

Length of first arms PIE MO MEE 98 mm. , gomm. 

nin ag SECONA' ATMS mE 8. 98 ,, 

ade cag CDIA Arms viz Seul SL Ns olo i qe OE 98 ,, 92» 

sii A we Wet ehh ikke a 98 ,, 98 ,, 

T o Tentacles sd dio ds dox. ak. MASS uA case 275 » 275 » 

» » clubs ER E Cader) whee be aa ets e 48 ,, 48 ,, 28 
Diameter of largest sucker of first arms... na .. .. .. 2.4 mm. 2.0mm. 

” » 0» »  » Second arms .. .. .. we 2.4 s 2.0 4, 

T TET » 9 third arms... ... 0... .. +... 2.4 ,, 2:04 

n soi u$s »  , fourth arms ui Pelati "ive 23.45 2.0 4, 

” T $9 » 9 tentacles Le -ucs .. ... ee 795 
Maximum breadth of shell... .. .. LL 2. 2 e... 63.0 ,, 
Maximum thickness of shell... Roc dt | 16.0 ,, 
Length of rostrum ... ir deb Abed | 4.0 ,, 


Remarks.—The specimens examined disagree with the original description of the species, (1) by 
having patterns and tubercles on the back, and (2) by having narrower fins which are not continuous as 
described by Berry. These differences are, however, probably not specific, but are due to the different 
mode of preservation. The largest specimen, which is given in the above measurements is sexually 
fully mature, having the ripen eggs and large nidamental glands 67mm. long. It is larger by ca. 100 
mm. than the original specimen described by Berry and shows several differences from his description 
chiefly in respect to the relative length of various organs, which are probably attribulable to the differ- 
ent stage of growth. In this respect the agreement with the description is most satisfactory in medium- 
sized specimens examined. In still smaller specimens, whose mantle measuresb elow 60 mm. in 
length, the horny ring of both the arm- and tentacular suckers is distinctly dentate and not smooth 
as illustrated by Berry and also disagreeing with that of larger specimens now before me (textfig. 
165 d and e). 


Locality —Takao, Formosa (Berry); Tainan market, Formosa (!); Akó market, Formosa (!), 
Pescadores Is. (!) 


Sepia tigris sp. nov. 
(Pl. XXVIII, figs. 13-16; textfig. 167.) 


The species is fased on one mature male, which was purchased by Dr. Oshima at a fish market 
* of Taihoku Formosa in March of 1921. 

Body subelliptical, nearly -parallel-sided half down the length, then tapering caudad so that 
the posterior half is an equilateral triangle in contour, and terminating posterior in a sharp spine ; 
the maximum breadth about half the dorsal length. Dorsal margin of mantle is protruded over the 
head in a rounded projection, which occupies one-seventh of the dorsal length of the mantle ; the vent- 
ral margin very weakly concave. Fins begin anteriorly within a few mm. of the mantle margin with 
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a little auriculate ends, traverse along the periphery of the body, and extend so far posteriorly as 
almost to touch with each other above the spine. They widen gradually posteriad at first, and attain 
their maximum two-thirds breadth down the length; hereafter they again narrow gradually cauded ; 
the maximum breadth is a little greater one-fourth that of the body. 

Head a little narrower than body and about one-fourth as long as it. Funnel large, extending 
just to the notch between the ventral arms. Funnel organ of ordinary structure, conposed of a A^- 
shaped ventral pad and two oval dorsal pads. Funnel cartilage auriform, narrowed posteriorly, with 
a deep crescentic groove extending for the anterior two-thirds of the cartilage, and just ventral to the 
groove there is another elliptical desperession (Pl. XXVIII, fig. 16). Mantle cartilage composed of ` 
two crescentic ridges arranged closely side by side; the more external of the two is much largery 

-and far higher than the other. 

Arms nearly equal but lateral pairs a little shorter than the others. All gradually taper toward 

the extremities which are peculiarly attenuated. Carination of arms, very weak except on the ventral 
pair which are markedly carinated. Protective membranes rather broad. Suckers of moderate size; 
and uniform for every arm quadriserial except on the 
attenuated extremities where they are biserial; horny ring 
smooth but under microscope showing many striations due 
to close approximation of parisaded teeth; in the distal 
suckers such teeth are better discernible and may be 
separated from one onother in places (textfig. 167b). 

Left ventral arm hectocotylized at the part a little 
proximal to the middle. At the base there are about 3 
quartets normal suckers, which are succeeded by about 6 
quartets of minute suckers affected’ by hectocotylization. 
Beyond these the suckers regain normal dimensions. 

Tentacles much longer than body and thinner than 
arms. Club expanded, occupying distal one-fifth of the 
tentacle; dorsal web extending proximally only a little 
beyond the most proximal sucker. Suckers about 100 in 
number, arrangned in eight series in the distal and proxi- 


Textfig. 167. 


Sepia tigris n. sp. A. Tentacular club, x Ra 
ca24; B. horny ring from larger tentacular mal parts and about 5 series in the middle parts, greatly 


sucker,x7: C. horny ring from most distal unequal, three in the middle being by far the largest, and 
tentacular sucker,x 20; D. horny ring from the middle one of the three still exceed in size to the other 
two and is about three times in diameter the largest sucker 
of arms ; and the sucker distal to these three and also that proximal as well as two or three just 
ventral are also fairly large, yet only 14-34 as large in diameter as the largest one (textfig. 167a). 
Horny ring entire in all suckers and with a characteristic hoop-like ridge along the periphery (Textfig. 
169b and c). 

Buccal membrane with seven ribs projecting beyond the margin; the ribs may have a small 


distal arm sucker, x 36. 


sucker at the extremity. 

Dorsal surfaces of body, head and arms all embellished with distinct transverse stripes of irides- 
cent rustre. The stripes are thick on the pertphery of body as well as on the arms while they are very 
fine and numerous at the anterior and central parts of body as well as above the head. Along the 
base of fins there is a longitudinal line of similar nature as the stripes (Pl. XXVIII, fig. 13). 

The interspaces between the stripes or line are thickly covered with miuute deep brown chro- 
matophores which are most closely crowded in the central parts of the body and head. The ventral 
surface of the cuttlefish is also dotted with similar chromatophores but in much rarer distribution than 
on the dorsal surface. ; 

Shell longly elliptical, the broadest part being a little before the middle, the anterior and posterior 
ends parabolic with a nearly similar curvature ; the maximum breadth one-third the length. 

Dorsal surface convex, the convexity becoming greater posteriad ; and there are in the middle 
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parts three low longitudinal ridges diverging anteriod. Calc tubercles tend to run together in con- 
centric lines. Naked area broadest a little before the middle when it attains one-fifth the breadth of 
the shell (Pl. XXVIIL fig. 14). Ventral surface convex anteriorly and concave posteriorly. Striated 
area with a ^ -shaped anterior boundary line and a broad median longitudinal groove, bordered by a 
ridge-like rim of the inner cone on each side. The posterior concavity of the shell is totally filled up 
by a broad shield-shaped callosity with a little concave polished surface. 

The anterior horns of the callosity projects forwards about Y$ the way forward of the shell and 
cover over the lateral rim of the inner cone (Pl. XXVIII. fig. 15). The auterior margin of the callosity 
is very thin and sharply edged while the posterior end is thick and more or less rounded. 

Rostrum short. Locular index 21. 


Measurements, 
Dorsal length of mantle... ses .. eee 2e. 06 nee 210mm. 
Ventral length of mantle Pase leds FISSO. Gate wae 180 ,, 
Maximum breadth of mantle... ... ... ... . A 2 IIO ,, 
Dorsal projection of mantle ... ... ... ... . è . 30 5, 
Length, of head ... DA Sa i i i 50 ,, 
Breadth of head deer an e "uc s 75.3. 
Breadth of fins at their anterior part +... ... .. I2 ,, 

5 » » » » middle part Kis. deze dava ES 20 , 

Ff » » » » posterior part ... se ... ss 30 , 
Mantle extent before fins ex. wee. ay CRX us wie 24; 

Left Right 
Length of first arms... ... ees eee e e en. e —mm. 140mm. 
m , Second arms Fal” i ER A — , 130 ,, 
A sy third arms ces ait na 9090 si 135 » 130 ,, 
x » fourth arms UV. EP en on se. Megs da eo TAB yi I45 » 
5 » tentacles ... ... see . € ve "s 340 ,, 360 ,, 
»  » Clubs E oin de e 6 ,, 65 , 
Diameter of largest sucker of first arms +... +... E 3mm. 

" $5 » i „ second arms ... ses se € s 3 » 

» "IT 2 »thirdarms  ... . è 3: rss 

» » n» n » fourth arms ... .. ... 2.5 , 

» » »^ » », tentacles... ... ... da 
Breadth of shell "MET "PS 68 , 
Maximum thickness of shell ... ... ... ... .. ; a 18 ,, 
Length of callosity at the posterior hollow ... . 25: 4) 
Length of rostrum ... ... l ; dia 06 i E : 5 5 
Length of last loculus Mid uev. e e Gud IS site Gear da Su 40 o; 
Length index . XU. de ca 2D 5 


Remarks.—The species is closely related to S. formosana Berry, but differs from it as tabulated 


below. 


Sepia tigris. 


Sepia formosana. 


Body: 


Acuminated behind; 


Surface ornamentation of the back: 


Numerous stripes of shining lustre 
which run mostly cross-wise but 
may meander in various directions 
in places ; 


rather blunt behind. 


Numerous ill-defined blotches of 
various sizes which may be 
thrown into tubercles. 
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Sepia tigris. 


Sepia formosana, 


Arms; 


with peculiarly attenuated extremi- 
ties; 


evenly and normally thins off to- 
wards the extremities. 


Shell; 


one-third as broad as long, and a 
little acuminated in both ends; 


broader than one-third of its own 
breadth, and rounded in both 
ends, 


Callosity of the posterior concavity 
of the shell: 


with concave surface and short 
anterior horns; 


with convex surface and long an- 
teiror horns. 


Type locality —Taihoku market, Formosa. 
Type.—Deposited in Formosan Mus. 
Sepia aculeata Van Hasselt, 1834. 


Basser (A RE). 
(Pl. XVI, fig. 12.; textfigs. 102, 103.) 


Formogan dialect : 


Sepia aculeata Van Hasselt MS., in d’Orb. et Fér. 1834, p. 287, Seiches, pls. v, xxv.—d’Orb. 
1845, p. 296.—Gray, 1849, p. 105.—Steenstrup 1875, p. 473, pl. ii, fig. 4.—Tryon 1879, p. 
195, pl. xc, fig. 415; pl. xci, figs. 416, 417.—Goodrish 1896, p. 3.—]Joubin 1898b, p. 25.— 
Wiülker 1910, p. 11; 1913, p. 455—Berry 1912b, p. 418.—Massy 19163, p. 223. 
List of specimens examined 
i. One female, from Hainan Island, China (preserved in Tokyo Imp. Univ.) 
ii One male and female, and one juv. obtained by Dr. M. Oshima at Tainan market, Formosa, 
April 15, 1920 (male : preserved in Formosan Mus. ; female : in Hokkaido Imp. Univ.). 
ili. One juv. collected by the same collector at Ako, Formosa, April 20, 1920. (deposited in 
Hok. Imp. Univ.). 
iv. One juv. collected by the same collector at the Pescadores Is. July 5, 1920 (deposited in 
Hok. Imp. Univ.). 

Mantle ovate in contour, about half as broad as long, widest about one-third the length from the 
anterior margin, somewhat pointed behind. Dorsal projection of mantle margin rounded at spex 
whence it sweeps down on either side outwards and backwards; length about one-tenth the entire 
length of mantle. Ventral magrin evenly concave, without forming any lateral projections. Fins 
begin very near the mantle margin, and run backwards along the dorso-lateral aspect of the mantle as 
is usual in the Sepiidae, extending to whithin a few mm. of each other behind. They are rather 
narrow in the anterior parts but become wider as they traverse backwards, attaining in the posterior 
parts their maximum breadth, which is about one-fourth that of the mantle. The posterior part is 
neither specially expanded nor thickened as in S. misakiensis Wülker. 

Head a little narrower than mantle margin, about one-fifth as long as the dorsal side of mantle. 
Funnel conical, rather large, but not extending to ventral interbrachial space. Funnel valve pointed 
at tip. Dorsal pad of funnel organ crescent-shaped, consisting of a fillet decidedly broader than ventral 
pads which are conspicuous and pyriform. Umbrella best developed between lateral arms, where it 
extends to the third row of suckers ; between the ventral arms it is quite rudimentary as usual. 

Arms subequal, the formula of length being 4>3>2>1 or 4237» 22-1 ; where the longest on 
in the male is much longer, and in the female, decidedly shorter, than half the dorsal length of mantle; 
thickness directly proportional with the length. All taper regularly distad ; first pair rounded on 
back, without keel ; the remaining pairs more or less flattened dorso-ventrally, especially the fourth, 
which is furnished with a marked keel on the outer side. Protective membranes of moderate breadth 


in all arms. 
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Arm-suckers almost quadriserial, counting about 40 quartets in the first arm, about 45 quartets in 
the second, about 50 quartets in the third, and about 55 quartets in the fourth. They differ sexually 
in size and shape: larger and more roundish, and the aperture is relatively smaller, in male than in 
female. In either sex, however, the suckers of the ventral arems are a little smaller than those of the 
remaining arms which are about uniform. Horny ring smooth apparently, but when carefully ex- 
amined under microscope its margin shows nume- 
rous palisaded teeth fused up into a continuous 
plate. In the female the teeth are more or less 
separate, especially in smaller distal suckers 
(textfig. 102), Papillate area consists of nume- 
rous, minute facetts arranged in several series, 
each facett with a relatively large, but short, 
papilla at the centre. 

Left ventral arm hectocotylized in a sub- 
basal part. Three or four quartets of normal 
suckers on the extreme base are succeeded on 
the ventral side of the arm by about five pairs of 
minute abnormal suckers. The corresponding 
suckers of the dorsal side have almost disappear- 
ed, rendering the surface of the arm naked and 
smooth. Beyond these, the suckers regain their 
Textfig. 102. normal dimension, 


Sepia aculeata, Horny rings of arm-suckers; x 47. Tentacles slender, far thinner than arms, and 
A. From basalmost sucker, T. From one of 


Ri aedis CI OREN Af a little longer than twice the length of mantle. 
suckers of fifteenth row. D. Fromone Club a little expanded, elongated, comprising 

bench creas WEN SVEN Tow: distal 44-14 of the tentacle ; dorsal web rather 

Textfig. 103. narrow but a little widening towards the distal 

Sepia aculeata, Horny rings of tentacular suckers ; x 53. end of club. Suckers equally minute, attaining 
As Fron-one of larger suckers.: Be Froni a diameter of one-fourth that of the largest arm- 


one of carpal suckers, . : 
sucker; exceedingly numerous, being over 500 


in number, arranged in a slanting series of 12 or more in a row. Horny ring with 20—26, seporate 
teeth set at equal intervals on the whole margin (textfig. 103). l 

Buccal membrane with ordinary seven points of margin, each of which bears a few minute suckers 
with a horny ring quite like that of arm suckers. 

The dorsal surface of the mantle is decorated with numerous fine transverse stripes. They 
meander especially in the middle region so as to cross one another, weaving themselves into a thick 
network. A marginal shining streak runs along the whole extent of fins. Arms are also furnished 
on the back with a longitudinal shining streak which cxtends backwards to the central region of the 
head. 

Shel! elliptical in outline, widest near the middle, and about two and a half times the maximum 
breadth of its own ; posterior end rounded and very slightly expanded, while the anterior end is 
bluntly angular (Pl. XVI, fig. 12). Border of shell wide, especially at the posterior part due to the 
great development of outer cone; chitinous margin uninterrupted even under rostrum. Dorsal surface 
convex, with three longitudinal ridges defined by four grooves; bordered around with a narrow naked 
margin ; calcareous deposition thick, its coarser rugosities forming concentric lines. Ventral surface 
gently and evenly convex in the middle region, without forming any median groove. Inner cone 
markedly developed ; its limbs arising one-third the length shell from the posterior end, at first thin, 
and lying flat on the outer cone, but becoming thicker and very prominent afterwards so that it forms 
a broad, stout border for the deep posterior hollow of the shell. Anterior edge of the border, sharp. 

“Striated area flat at the middle, marked off from last loculus by M-shaped line. Locular index 43. 
Rostrum long and stout. 
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Measurements of mature Male and Female from Formosa. 


9 


173 


6 


Dorsal length of mantle... 160 mm. 


I75 mm. 


Ventral length of mantle 150 ,» 


Breadth of body 83 ,, 


160 ,, 


85 ,, 


Length of head.., 


50 39 


50 LEJ 


Breadth of head 


50 5, 


61 ,, 


Fin breadth at the anterior part... ... ... LL s 


Left Right 


18 mm. 19 mm. 


» » u^» Ser, pr the Gel.) sha 


20 4, 


» T » » Posterior part 


Maximum breadth of fins aao ua us s ... 


Mantle extent before ins... ... .. 2 2 eee 


Length of first arms 


si » second arms ... 


si 4 third. arms: Lg na sds e une Ra 103 5, 195 5, 


» 5 fourth arms 42.6 uus ea due. ees ett? 44s 118 ,, 125 ,, 


» gy tentacles sc, ados 0c. ve ae) enl Wadi. es 368 ,, 390 45 


Diameter of largest sucker of first arms ... 2.5 mm. 


» Second arms 2.5 , 


v ” ” » » third arms ipe eue “Tver. quae 2.4 5 


5 TJ, 5" 5 » fourth arms... .. .. .. 2.3 » 
T Se 2x ti », tentacles bade feu 0.7 45 
Length of rostrum of shell o... a us s omo se 6.0 ,, 


Maximum breadth of shell... ... .. .2 2 2 e ae 55-0 5» 
Maximum thickness of shell... ... ... aae s. 2 2 ... 14.0 ,, 


Length of last loculus of shell o... .. .. .. 20 4 ... £5.00 45 


T » clubs AN WT UNS cu lita a ath ras 55 » 57 » 


LocularindéX 41. asi due dee o Ree eee Neel axe 16.0 ,, 
; 


Remarks.—In the mature female alluded to, the spermatic peds were developed at the ventral 
part of the buccal membrane. They were longly spindle-shaped, were arranged side by side, and 
had a minute aperture near their distal end, whereabout several spermatophores were fixed to the 


integument. 


Wülker and Berry list this species among the Japanese fauna of cephalopods, based upon speci- 
mens from Misaki and Tsuruga respectively. The actual existence of the species in such northern 
waters of Japan is, however, doubtful to me since the species may be casily confound with S. suó- 


aculeata Sasaki, which is not rare in these parts of Japan. 


Locality:—? Misaki (Wülker); ? Tsuruga, Echizen Prov. (Wülker); Tainan market, Formosa (!); 
Ako, Formosa (!); Hainan L, China (!); Indian Ocean (Van Hasselt); Java (Van Hasselt); St. Vincent 
(Joubin); Irawaddy delta (Goodrish); Port Blair (Goodrich); Andaman Sea (Goodrich); Bohama 


(Joubin); Nassau harbor (Joubin) ; near Aru J. (Wülker). 


Sepia subaculeata Sasaki, 1914. 
(Pl. XVI, figs. 13, 14; Pl. XVII, fig. 1; textfig. 104.) 
Sepia subaculeata, Sasaki 1914, p. 609, pl. xii, figs. 6, 7. 


This species is represented by eighteen specimens in the collections at my disposal. 


measure up to 215 mm. in mantle length. 


They 
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Body roughtly elliptical in contour, about half as broad as long, broadest near the middle, rapidly 
tapered behind ; thickwalled (PI. XVII, fig. 1) Ventral margin of mantle very weakly emarginated 
in the middle; dorsal margin projecting in the middle into a round-tipped robe comprizing about one- 
seventh the dorsal length of mantle, markedly emarginated crescentwise on either side. 

Fins comparatively broad, their maximum breadth only a little less than a quarter of the mantle 
breadth, extending to within a few mm. of mantle margin in front and coming almost to contact with 
each other posteriorly. 

Arms subequal, the formula of length being 47 1 7 2—3; the longest about two-fifths the mantle 
length. All compressed laterally, and more or less keeled on back, especially the ventral arm, which 
is by far the thickest, the ventral aspect being triangular in 
contour. Protective membranes broad, uniform, trabeculate. 
Suckers distinctly quadriserial throughout. Horny ring in 
proximal suckers apparently smooth, but this is rendered by 
the close union of innumerable, slender teeth, so that the 
margin shows ‘sometimes an uneven contour. Similar teeth 
are found also in distal suckers, but here they are distinctly 
separated (textfig. 104). 

Left ventral arm hectocotylized at the part a little distal 
k to the base (Pl. XVI, fig. 13). The suckers on this arm are 
ec normal up to the sixth row, and the four succeeding rows, 
which are.in the hectocotylized part, are much reduced in size. 
l Beyond these, the suckers quite regain their normal dimensions. 

Textfig. 104. Tentacles as long as, or even a little longer than, head 

Sua snibaculedta- Horny insg fron and body taken together. Stem a little thinner than first arm, 

arm-suckers of male specimen fo 180 its:aboral surface rounded or bluntly edged along the median 

ee ee i AA line; oral surface flat, or even slightly concave, clearly marked 

X23. B. From one of sub- off by folds on sides. Club flattened and a little expanded, 

terminal suckers; x 27. occupying about one-fifth of the entire length of tentacle. 

Dorsal web of moderate breadth begins at the level of the first sucker and extends to within a few 
mm. of the distal end of club, very gradually widening towards the same end. 

Tentacular suckers number 200-250, small, nearly uniform but those of the middle part of club 
are larger than the others, and a little greater than half the diameter of largest arm-suckers. They 
are arranged in about eight series at the middle part of club, but in 10-12 series at both the proximal 
and distal parts. Horny ring dentate on the whole margin, the teeth being slender and truncate in 
proximal suckers but acuminate in the others; they number about 80 in a larger sucker. 

Buccal membrane with the usual seven marginal projections bearing one or two minute suckers 


each. 

Dorsal surface of mantle in alcohol deep brown, marked with numerous, transverse, wavy, shin- 
ing stripes of lighter greenish or bluish hue, and about 50, transverse-fusiform patterns distributed 
evenly, but not quite regularly. Further, a silvery line runs along the base of each fin. 

Shell slenderly elliptical in outline, widest near the middle, a little blunter posteriorly than an- 
teriorly, with a well developed outer cone giving the posterior end the blunter contour (Pl. XVI, fig. 
14). Length of shell a little less than three times the breadth. Dorsal surface moderately and evenly 
convex except for a very faint median ridge running throughout the length; naked area narrow ; 
calcareous rugosities arranged in lines of nearly concentric arrangement. Ventral surface convex in the 
middle, but provided with a conspicuous median groove, the deepest part of which is in the anterior part 
of the striated area. This area marked off anteriorly by two straight lines meeting at an acute angle. 
Inner cone well developed, with a conspicuous V-shaped rim, which begins one-third the length of shell 
from the posterior end, becoming regularly thicker posteriad and encloses a deep roughly conical 
posterior hollow of shell. The rim is not apressed on the outer cone nor sharply edged as in .S. 
aculeata but stands out, separated from the outer cone and rounded at edge. Locular index about 
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34, but may be much less. Rostrum small, measuring only 3mm. in the largest specimen examined. 
For the measurements the reader is referred to one of my previous papers (1904, p. 610). 
Remarks.—This species is very near S. aculeata, but differs from it principally in the tentacular 

suckers and in the shell. It is rather common in the middle and southern parts of Japan where it is 

caught for the market ; the dried commercial articles belong to what is called “ Kótsuki-zurume" by 
the traders. 
Locality.—Tókyo market (Sasaki); Awa Prov. (!); Tokushima Prefecture (!); Hizen Prov. (!); 

Miyazuki Prefecture (!). 

Type locatity—Tédkyo market. 
Type. In Tokyo Imp. Univ. 


. Sepia esculenta Hoyle, 1885. 
Japanese name: Kóika (Tokyo; Sagami Prov.); Kaika (Etchú Prov.). 
(PI. I, fig. 5; Pl. XVI, figs. 15-17.) 

Sepia esculenta, Hoyle 1885b, p. 188; 1885d, p. 201; 1886b, p. 129, pl. xvii, figs. 1-5; pl. xviii, 
figs. 1-6.—Appelòf 1886, p. 28, pl. iii, figs. 1-6.—Ortmann 1888, p. 649.— Joubin 1897b, p. 
102.—Pilsbry 1895, p. 2.—Hedley 1906, p. 463.—Berry 1912b, p. 418.—Sasaki 1914, p. 
611; 1920, p. 191.—Massy 1916a, p. 225. ` 

? Sepia hoylei, Ortmann 1888, p. 650, pl. xxii, fig. 5, pl. xxiii, fig. 1. 

Thirty-two specimens of this species are found in the collections at my disposal, measureing up 
to 175mm. in mantle length. 

Body roughly ovate in contour, but more or less conical behind, the maximum breadth a little 
greater than half the dorsal length, existing near the middle. Ventral margin of mantle slightly 
emarginated while the dorsal margin protrudes in a triangular lobe about one-seventh as long as the 
mantle. Fins - as broad as body, extending to within several mm. of mantle margin in front as 
well as of each other behind, and becoming a little wider posteriad. 

Head broad, about as wide as mantle opening. Funnel of moderate size, extending slightly less 
than to the angle between ventral arms. Umbrella badly developed, extending to fourth to sixth row 
of suckers except between ventral arms where its rudimentary condition is none the less as usual. 

Arms subequal, the formula of length usually being 4>1>3>2 or 4>1>2>3; the longest a 
little longer than half the dorsal length of mantle. All more or less flattened laterally especially the 
ventral pair which has a conspicuous keel along the aboral surface. Protective membranes of moderate 
breadth and feebly trabeculate. Suckers clearly quadriserial throughout, nearly uniform, but very 
gradually decreasing in size towards the extremity of arms. Horny ring in proximal suckers, with an 
entire margin formed of innumerable, slender, truncate teeth tightly fused together so that the extreme 
edge often shows uneven contour. In distal suckers the teeth are separated from one another on the 
distal edge of the ring, but still often remain fused on the proximal edge; the separated distal teeth in 
these suckers are elongated or equarish, numbering 10-20. 

Left ventral arm hectocotylized as is usual in the genus, the affected part situated much nearer 
to the base than to the extremity. The suckers on this arm are normal up to the fourth or fifth row; 
the succeeding two rows are somewhat reduced in size, followed by about four rows of rudimentary 
ones which are on the hectocotylized part. Beyond these, the suckers regain their normal condition. 

Tentacles variable in length, but in good specimens, usually as long as head and body taken 
together. Stem a little thinner than arms ; aboral surface rounded, and oral surface flat, bordered 
with folds on sides. Club flattened, expanded into crescentic or semicircular contour, occupying about 
one-eighth of tentacle. Dorsal web of moderate breadth begins on the level of the proximalmost 
sucker, extending to within a few mm. of the extreme tip of club and gradually widens distad. 
Sockers small, uniform, apparentry in about ten series but numbering about sixteen in an obliquely 
transverse row. Horny ring dentate along the whole margin, the teeth numbering 30-40, blunt, as 
wide as interdental spaces. l 
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Buccal membrane with seven, sucker-less projections of margin, but the ventral two of these are 
quite rounded off in the female. In the adult of the same sex these developes on the ventral part of 
the membrane a conspicuous ovoidal sperm pad (Pl. XVI, fig. 15), which is smooth on the distal part 
and deeply wrinkled at base, containing a pair of pinnate seminal receptacles. 

Spermatophores about 17mm. long, constructed as shown in Pl. XVI, fig. 16. 

Dorsal surface of mantle in life thickly striped with numerous chocorate brown transverse lines 
of various thickness, and sparsely dotted with minute yellowish tubercles. A silvery line marks the 
boundary between the fin and mantle on either side. Just within the line are found several streak-like 
yellowish tubercles arranged in a longitudinal series. 

Shell broad, '/,—’/; as wide as long, elliptical, but less blunter anteriorly than posteriorly where it 
is specially a littre expanded, due to the great development of the outer cone (Pl. XVI, fig. 17). 
Dorsal surface arched in the posterior part and nearly flat in the anterior, covered with numerous 
calcareous rugosities in nearly concentric lines except on the naked margin, of which the maximum 
breadth is one-seventh that of the whole shell. Median longitudinal region of the surface elevated 
into a ridge marked off by shallow grooves on sides. Ventral surface is subject to individual varia- 
tions, ranging from a condition prominently elevated in the middle and deeply furrowed along the 
median line to the other much less elevated and faintly furrowed. In the former case, the striated 
area is marked off anteriorly by V-shaped line and the locular index is 25-40 while in the latter case 
the boundary line of the striated area is nearly arched and not pointed in the middle, and the index 
15-23. The former case occurs in the slender form of shell, but the latter is met with in the shorter 
form quite independent of the age or the sex of the animal. 

Inner cone of shell rather well developed. The rim starts about one-fourth the length of shell 
from its posterior end, gradually becoming wider caudad, but is thin throughout and apressed on the 
outer cone except in the posterior end where it is separate from that cone, forming a thin, crescentic 
shelf-like border overhanging the posterior hollow of shell. 


Measurements of largest Specimen (Male) Examined. 


Dorsal length of mantle ... ... cee eee s e nee nee 175mm. 
Ventral length of mantle... ... ... ee cee 6 6 e s 145 


Maximum breadth of mantle ... LL. cee ee nee ono omo e. 98, 
Maximum breadth of head ... ... ... ... e. 2. 2 o... .... 0 , 
. Left Right 
Mantle extent before fins "x EE nn 3mm. 
Maximum breadth of fins deal usé case. ie sad alvo esc ues CO I8 ,, 
Length of first arms... ass ese, el n eno n Z7 VL ET 
» yy Second arms ... cee cee n tee nee RH TO, 76 ,, 
5 s thipd arms: -eo wA as m RO 4x e e ZE oj 75:43; 
5. ow foutth armis ess lx Meee ew o meh dux Gena Cida ale CBO y: 78 ,, 
» » tentacle$.i« we cx» le wv Sad x Send: Re AIO y; 235.5 
Diameter of largest arm-sucker s.. ... e tee 6 o. eno ema 2mm. 


Remarks.—The specimens examined by me so well agree with Hoyle’s description of the species 
that there is no doubt as to their identity. Some younger specimens examined by me very well agree 
with the original description of Sepia hoylez given by Ortmann, so I am greatly inclined to consider 
this species to be identical with .S. esculenta. The species is one of the commonest Sepia found in the 
middle part of Japan, being especially abandunt on the coast of the Pacific side, where it is caught in 
plenty for the market. 

Locality.—Etchú Prov. (Sasaki); Noto Pininsula (!); Tango Prov. (Sasaki); Tokyo market 
(Sasaki); Tókyo Bay (Ortmann); Tókyo (Berry); Haneda, Musashi Prov. (Sasaki); Yokohama 
market (Hoyle); Yokohama (Pilsbry); Izu Prov. (!); Ise Prov. (Sasaki); Tsuruga, Tango Prov. 
(Albatross!); near Tokushima (!); Bingo Prov. (Sasaki); Moji (Massy); Higo Prov. (Sasaki); 
Tosa Prov. (!). Queensland (Hedley). 
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Sepia hercules Pilsbry, 1894. 


Japanese name: — Kobus/zmé (Loochoo Is. & Kagoshima). 
(Textfigs. 158, 169.) 


Sepia hercules, Pilsbry 1894, p. 144; 1895, p. 2, pl. i, figs. I, 2.—Berry 1912b, p. 419.—Sasaki 


1914. p. 612. 
? Sepia latimanus d'Orb. et Fér, 1839, p. 283, Seiches Pl. xii, figs. 1-6, Pl. xvii, figs. 16, 17. 


One shell and three complete specimens have been at my disposal. 

Body ovate in contour 34-24 broad and long, flattened dorso-ventrally, widest a little before 
the middle and terminating behind in an acute point. Anterior margin of mantle slightly excavated 
below and projecting above in a 
rounded lobe which occupies 14- 
1% of the dorsol length of the 
mantle (textfig. 168). 

Fins peripheral as usual, 
beginning very near the anterior 
margin of mantle and proceding 
caudad along its lateral margin, 
approach within few mm. of each 
other behind; their anterior ends 
auriculate but not the posterior. 
They widen very gradually back- 
wards, attaining their maximum 
breadth some distance behind the 
middle, whence they again narrow 
a little towards the posterior end. 
The broadest part measures about 
1¢-¥4 the breadth of the mantle. 

Head large, somewhat flat- 
tened dorso-ventrally, only a little 
narrower than mantle-opening, 
Umbrella fairly well developed, 
extending to the eighth or ninth 
row Qf suckers, but between the 
ventral pair it is rudimentary. 
Textfig. 168. Funnel relatively large, ex- 


Sepia hercules Pilsbry. Female specimen from tending near the space between 
Loochoo (x %) and its shell. 


: the ventral armes. Funnel carti- 
lage auriform, narrowed posteriorly ; lock-groove < -shaped, extending for the anterior two-thirds of 
the cartilage. The groove is deepest in the middle, but it does not form any specially deepened pit. 
Funnel organ and valve, of ordinary shape. 
Buccal membrane slightly wrinkled; ribs seven in number as usual, projecting beyond the margin 
in acute points, which have no suckers. Outer lip thin and smooth ; inner lip thick and papillate. 
Arms subequal, the formula of length being 47» 377271; the longest a little longer than half 
the dorsal length of mantle. All taper gradually and evenly towards the extremities. First and 
second pairs rounded on back. Third pair roughly quadrangular, the aboral surface marked off in 
the ventral side by a sharp edge.. Fourth pair somewhat flattened dorso-ventrally, with a marked 
crination on back. Protective membranes of moderate breadth, and equal in all arms. 
Suckers of sessile arms, distinctly quadriserial, arranged in 60 or more oblique rows. They in- 
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crease in size, toward the middle of the arm, where several rows of subkers are equally largest; thence 
they become gradually smaller towards the extremities. Horny ring of proximal suckers smooth, 
but by magnification there are discernible numerous slender blunt teeth tightly fused together into a 
continuous plate. In the distal suckers the teeth are well defined and are often separated from one 
another into distinct teeth. Papillate area consists of 30 or more 
oblique rows of minute plates with a large blunt papilla each. 

Tentacles in extended state as long as head and body taken 
together; stem a little thinner than arms. Club about one-eighth 
the entire length of the tentacle, expanded, cresentic or reniform; 
sucker-bearing surface completely surrounded by a pliant free 
margin, the proximal part of which forms a deeply auriculate lobe 
fixed by a ligament to the stem. Dorsal web broad, extending 
from the tip to some distance below the sucker-bearing surface. 

Tentacular suckers about 85 in number, arranged in about 
five longitudinal rows. They are greatly unequal in size, those 
of the middle row being the largest; especially large are three or 
four at the middle of the row, being five or six times larger in 
diameter, than the marginal suckers. The next largest suckers are 
in the row next dorsal as well as in that next ventral, to the above 
mentioned row, attaining a diameter of two to four times that of 
the marginal suckers. Horny ring quite smooth in any sucker; 
papillate area much like that of arm suckers. 


Textfig. 169. In preserved specimens the dorsal surface of the mantle is 
Sepia hercules Pilsbry. Right ten- purplish brown, which deepens into deep sepia at the central 
tacular club of a female of 370 region. On this region there are scattered about 100 roundish 


4 
mm. mantle- ENE beso: longitudinal-ovate or elliptical, shining sports, which range up to 


15mm. in the longest diameter in the largest specimen examined. On the periphery of the dorsal 
surface the spots are replaced by numerous transverse stripes, which become thinner toward the 
fins, terminating in dotted lines. Besides these, the fin is embellished by a distinct shining line along 
the whole margin. The dorsal surface of the head has also numerous shining spots. But these spots 
are all roundish, of nearly equal size, and are as large as the smallest spot of the mantle. Similar 
spots are also found on the proximal part of the sessile arms, but on the distal part they are replaced 
by transverse stripes. 

Shell elliptical, about two-fifths as broad as long, widest near the middle, nicely parabolic at 
both the ends, bordered around with chitinous margin, which is continuous beneath the rostrum (text- 
fig. 168). Dorsal surface evenly convex, with no groove nor ridge but covered with coarse chal- 
careous tubercles arranged in concentric lines. Naked area very narrow, measuring only one-fifteenth 
the maximum breadth of the shell. Ventral surface convex anteriorly, concave posteriorly ; striated 
area traversed along the median longitudinal line by a distinct groove, which is deepest near the 
anterior boundary line. Inner cone V-shaped, its rim relatively broad but is flattened and lines flat 
upon the broad magin of the shell so that it forms no marked ridge as to enclose the posterior con- 
cavity. Rostrum thick but short, conical. 


Measurements. 
No. of specimen i ii iii 
Locality i Loochoo Loochoo Oshima 
Sex , 2 $ Juv. 
Dorsal length of mantle |... .. .. 2 2. eee... 370 mim. 260 mm. 165 nun. 
Ventral length of mantle ... .. .. .. 2. 2. e. 270 », 215 ,, 140 5, 
Maximum breadth of mantle ... .. ... .. .. ces 200 ,, 150 ,, 95 » 
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No. of specimen i ii iii 
Locality Loochoo Loochoo Oshima 
Sex g 8 Juv. 
Dorsal projection of mantle... .. .. .. 2a pa 75 um, 50 mm. 25 nm. 
Breadth of head... LL. LL ee 150 ,, IIO , 60 ,, 
Length of head |... a 4. cee om emm nee ee 130 ,, 80 ,, 


Breadth of fins at its anterior Part... ... s us 42 4s 38 , 
Breadth of fins at its posterior part — ... .. sa +... 55 » 42 y 
Left Right Left Right Left Right 
Mantle extent before fins o .. LL us s sls ss 7 mm. 7 mm. 7 mm. 7 mn. 3 um. 5 mm. 
Length of first arms... s. ls us e... ss ss | 160 ,, 160 ,, 135,  I35 » 75.5 80 ,, 
5 » second arms o... o. us ss ss ss se | IJO py 170 gy I45 4, | — 80 ,, 85 ,, 
sa ss third (arms: qo wi X cae RR a, vy. 180 ,, 180 , 150 ,, ISO , 80 ,, 80 ,, 
" » fourth arms iw Dee LANES aga ues ete eee, 1200 S «200. 4, 1785 , 175 » 80 ,, 80 ,, 
» p tentacles na s Lu ce se se 9 se | 400 4, 400, "m = = =o 
$5 » tentacles club .. 2. s vs usse 80 ,, 80 ,, = — — = 
Diameter of largest arm sucker Gey Aere Waar sear “ele 5.2 mm. 4.3 mm. 2.0 mm, 
T i js tentacular sucker .. .. .. .. 13.0 ,' — nes 
Length of shell „u .. .. .. ee 2 s e 370 4, 260 ,, 165 4; 
*Breadth of shell... uus ve RO se 130 5 > 100 5, 56 5 


Thickness of Shell... ... ... cee cae cee e... s se 50 , 32 5 20 » 


Length of last loculus... LL LL us us ue se sn 120 ,, 


Length of rostrum... 


Remarks.—Pilsbry erected the species with an incomplete shell and no soft part of the animal 
has hitherto been known. Now examining the complete specimens, I am greatly inclined to consider 
the species to be synonym with Sepia latimanus d'Orbigny and Férrusac. The only notable diffence 
consists in the dosal patterns of the animal. S. latimanus has no shining spot nor strip on the dorsal 
surfaces like the specimens referred to which difference may occur, however, very often in Sepia due 


to the different preservation. 

In the Loochoo Island and also in Oshima of the prefecture of Kagoshima, the species is rather 
common particularly in May and June when it spawns on sea weeds. Fishermen fish it for the market 
with a harpoon or a stake net. The specimens whose measurements are given above I have obtained 
also from these localities through the kindness of my former assistant, Mr. K. Makino. As mentioned 
in one of my previous papers, Late Mr. K. Aoki collected a shell of this species in the neighbourhood 
of Misaki, a locality far distant from the said islands. Its surface is greatly worn and is beset with 
groups of Lepas, which suggests its long floating on the warmer current coming from the south. 

Locality.—Loochoo Is. (Pilsbry); Nawa, Loochoo Is. (!); Oshima, Kagoshima Pref. (!); Misaki 
(Sasaki). 


1 


Sepia robsoni sp. nov. 


(Pl. XVII, figs. 2, 3.) 


Sepia elliptica, Wülker 1910, p. 11?—Berry 1912b, p. 419?—8Sasaki 1914, p. 612, pl. xi, figs. 11, 
12, 1920, p. 192. 


There have been at my disposal eighteen specimens of this species collected at several different 
localities as listed later. 

Body short, a little broader than a half of its own length, roughly ovate in contour, widest near 
the middle or a little more anteriorly, terminating very bluntly behind (Pl. XVII, fig. 2). Mantle 
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margin faintly emarginated in the ventral part but dorsally projecting over head in a broad, bluntly 
pointed, triangular lobe occupying 4%-% of the dorsal length of mantle. Fins about one-fifth the 
mantle breadth, extending to 2-6mm. from mantle margin in front and to 2-4mm. from each other 
behind, where they are normal and not lobed. 

Head as wide as mantle-opening, much contracted into mantle cavity. Funnel conical, extend- 
| ing less than to the angle between ventral arms. Umbrella very narrow, extending only to third or 
fourth row of suckers but quite rudimentary between ventral arms as usual. 

Arms subequal, the formula of length being 4217» 27» 3 or 4917» 3772; the longest a little less 
than one-third the dorsal length of mantle. First and second pairs nearly rounded on back while the 
third and fourth are a little flattened, keeled along the aboral surface. The keel especially well 
developed in fourth pair. Suckers quadriserial except at the extremity where they may be biserial. 
Horny ring in proximal suckers smooth save for a few sinuations of margin, while in the distal suckers 
it is dentate on the distal margin. . 

Middle one-third of left ventral arm hectocotylized, bearing 8-10 transverse rows of rudimentary 
suckers, of which those of the two dorsal series are again more reduced in size. Except these rudi- 
mentary ones the suckers are quite normal and number about six rows more proximally than the 
hectocotylized part. 

Tentacles about as long as body. Stem equal to first arm in thickness, its oral surface flattened 
as usual. Club flattened, expanded, semicircular or crescent-shaped, occupying about one-eighth of 
tentacle; dorsal web of moderate breadth throughout, beginning at carpus below first sucker. Suckers 
far smaller than those of arms, nearly uniform, apparently in 8-10 series but numbering about sixteen 
in an oblique-transverse row. Horny ring dentate on the whole margin, the teeth numbering about 
twenty in each ring, somewhat unequal, being a little longer on the distal margin than on the proxi- 
mal. 

Buccal membrane with the usual seven marginal projections, but in the female the ventral two of 
these are nearly rounded off. In the adult of the same sex the ventral part of the membrane has a 
pair of rounded spermatic pads. 

Shell broad, ovo-lanceolate, being somewhat acuminate in the anterior end, but the posterior end 
is rounded and a little expanded due to the spacious extention of the outer cone (Pl. XVI, fig. 3). 
Chitinous margin narrow, but uninterrupted even below rostrum. Dorsal surface nearly flattened in 
the anterior part and convex in the posterior, furnished with three, faint, longitudinal, ridges defined 
by four shallow grooves; naked area much narrowed in both anterior and posterier regions. Cal- 
careous rugosities arranged in lines nearly parallel to the anterior border of shell. Ventral surface 
convex in the anterior part, and concave in the posterior, with nearly flat striated area, and a faint 
groove running along the median line. Anterior end of striated area obtusely angular or truncated 
or arched. Inner cone poorly developed, consisting of thin, V-shaped rim evenly bordering the striat- 
ed area. Locular index 30-35. Rostrum of moderate size, turning posteriad but may be curved in 
various directions. 


Measurements of largest Male and Female Examined. 


No. of specimen i ii 


Sex 3 2 


Dorsal length of mantle... 76 unn. 83 mm. 


Ventral length of mantle 67 n n 74 » 


37 3 43 ” 


Maximum breadth of mantle 


Maximum breadth of head 38. 35 36 , 


Left Right Left Right 


5mm. 6 mm. Imm. 2 nun, 


Mantle extent before fins 


Maximum breath of fins... 7n 8 ,, 9» 9» 
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No. of specimen 


Sex 


Left Right 
Length ule n E" “Ge wie wala. ce 30 mm. 28 mm. 


second arms ... LL s. e s ses 23 28 ,, 


third arms 


fourth arms ... 


. tentacles... 


clubs” 


Diameter of largest arm-sucker ,.. 


»  tentacular sucker 


Remarks.—I have hitherto erroneously referred this species to S. eliptica, which fact I have dis- 
covered by examining the type specimen of the species preserved in the British Museum. The 
chief difference of these species consists in the structure of the shell In S. ellíptica the rim of the 
inner cone curves round posteriorly, where it rises into a special wall, and it is by no means so thin 
` nor so simply V-shaped as in S. robsoni. Furthermore, there is found a difference in the horny ring 
of the arm suckers: in S. elliptica the ring is distinctly dentate as mentioned by Hoyle, which is not 
the case of S. robsoni as I described. I query wheather S. elliptica given by Wülker (1910) and 
also by Berry (1912) in the Japanese faunal list is properly identified, because the species is very close 
to S. robsoni, and I have never met with real S. e///pzica, in spite of there having been at my disposal 
thousands of specimens of Sepia collected from every part of the Japanese Archipelago. 

Locality —Krusenstern Strait, Japan Sea (Albatross!); Tokyo market (Sasaki); Tokyo Bay (Sa- 
saki);? Misaki (Wülker);? Wakanoura (Berry); Shimonoseki (!);? Nagasaki (Berry); Akune, Satsuma 
Prov. (Sasaki); near Sata-misaki, Osumi Prov., 70 fms. (Albatross!). 

Type locality. ‘Tokyo Bay. 

Type. In Tókyo Imp. Univ. 


Sepia carinata Sasaki, 1920. 
(PI. XVII, figs. 4-6; textfig. 105.) 
Sepia carinata Sasaki 1920, p. 192, Pl. xxv, fig. 2; Pl. xxvi, fig. 1. 


This species is based on two specimens collected by the “ Albatross” in the Sagami Sea. 

Mantle a little narrower than a half of its own dorsal length, broadest in the anterior margin, 
then narrowing caudad at first very gradually but rapidly afterwards, and pointed behind (Pl. XVII, 
. fig. 4). Dorsal margin of mantle protrudes far over the head in a triangular lobe about one-fifth the 
entire length; ventral margin forms a deep excavation in the middle third. 

Fins rather wide, about one-fifth as wide as mantle, commencing at some distance from mantle 
margin and extending so far backwards that their bases come almost into contact with each other 
above rostrum. 

Head large, a little wider than, and one-third as long as, mantle. Funnel small, conical, the ex- 
tremity reaching two-fifths up to ventral interbrachial space. 

Arms subequal, lateral pairs shorter than the rest, which are about one-third as long as mantle. 
First and second pairs both nearly conical, but the former with a distinct keel along the whole length, 
and the latter with a web on the ventral side. Third and fourth pairs flattened, triangular in ventral 
view; very broad, especially the latter; each with a sharp edge on outer side. Umbrella feebly de- 
veloped, broader between dorsal arms as well as between lateral arms, where it extends to the third 
row of suckers. l 

Arm-suckers thickly set in four series, except at the extreme base and tip of arms, where they 
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are biserial; nearly uniform, but those of the two median series slightly larger than those of the outer. 
Horny ring smooth, but sometimes armed with very short, broad, unequal teeth on the margin (text- 
fig. 105A).  Papillate area composed of about three series of papillate facetts and a radiated border; 
papillae comparatively large, but very 
short, and rounded. 

Tentacles about as long as 
mantle, with three-sided stems thinner 
than arms. Club somewhat flattened, 
expanded, curved into crescent-shape, 
occupying distal one-sixth of tentacle 
(Pl. XVII, fig. 5). Suckers apparent- 
ly in five-series, but numbering eight 
in an oblique-transverse row ; unequal, 
about three in a submedian series be- 
ing by far the largest, and as large 
as arm-suckers. The next largest 
suckers on the club are found in both 
the series next ventral and dorsal to 
the aforesaid submedian series. Horny 


Textfig. 105. 


Sepia carinata. Horny rings. A. From largest sucker 
of arms;x93. R. From largest sucker of x 
tentacles ; x 100. i rings of the largest suckers with about 


twenty, blunt or square-cut, far 
separated teeth arranged at equi-distance from one another on the whole margin (textfig. 1058). Papil- 
late area of the ring composed of three series of papillate facetts and a radiate border; papillae of inner- 
most series as long as or even longer than the teeth but decidedly thinner, with truncate or expanded 
apices. 

Shell very broad, thin, two and a half times as long as its own maximum breadth, which is, in 
turn, three or four times as broad as the thickness (Pl. XVII, fig. 6). Dorsal surface evenly convex, 
but its antero-mesial part flattened except for a faint broad longitudinal ridge marked off by two 
shallow grooves on sides; the post-mesial part characteristically elevated into a short but broad longi- 
tudinal ridge. Calcareous deposition very thin but considerably extensive so that the naked area is 
almost obliterated. Ventral surface shallowly concave in the posterior parts but convex in the anterior, 
the convexity equaling that of dorsal surface in depth; median groove very narrow and shallow 
especially in last loculus. Anterior end of striated area arcuate but broadly truncate at apex. Outer 
cone starts at the vicinity of the anterior end of striated area, forming a part of shell margin on both 
sides of the same area, and is abruptly expanded in the posterior parts into a broad, cup-shaped cone. 
Inner cone poorly developed, its rim very thin throughout, not directly bordering the striated area. 
'The rim begins near half way along the shell on the interspace between the striated area and the shell 
margin, and traverses into the narrower part of the outer cone, arising it diagonally. Posteriorly the 
same rim enters the expanded part of the outer cone, without forming any actual cone of its own, but 
a thickened arch overhanging the shallow posterior hollow of the shell. The locular index in one of 
the specimens examined is 44, and in the other, 42. 


Measurements. 
Sex 8 . g 
Dorsal length of mantle.. .. .. o... 2. 0 se a 26 mm. 25 mm. 
Ventral length of mantle CM C PEE oii de 19 yy 19 , 
Maximum breadth of mantle Ludi ish Peed WA CER" Ee n oot I4 » 13.5 s 
Length, of head pa ia | Mada Coda etd. Aun” aun Vacs! ae 9» 7» 
Breadth of head ARR EA Re Er Cale 15, 14 3, 
Maximum breadth of fins... ... ... . ee 2.5 4 J 2.5 » 
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Sex ô 2 
Left Right Left Right 
Mantle extent before fins... .. ... 6. 2 e tee nee 3 mm. 2.5 mm. 3 mm. 4 mm. 
Length of first arms A A Tesis Corse des" A 9 » 9 » 9» 9 » 
$5 yy Second Armi: ssp u.s see Ses. xD GE cess Bes Zon VARE 7» 7» 
3 , third.arms: aar 44e Cowes oh esio psi CN Rs aed: isi 7235 y 7» 7» 
E 5 fourth arms i... s uu osx seo de dees See” ier 9» 9 » 8 ,, 8 ,, 
PE si tentacles se Tucci la la deve Hiss ae AUN na 25 4 23.45 — os 
T , clubs Negrini: GR: Lok, awe one o hee 4» 4 » == = 
Diameter of largest arm sucker 4. .. .. .. 2.2 6. 0. 0.5 mm. 4.5 mm. 
E a »  tentacular sucker Sad) “Hae A LIT 0.4 5 34 » 
Breadth of shell... LL. cee eno emo enn nee tee ae Il, IO ,, 
Thickness of shell... ... LL ls vs us ee. 35» 2.5 5 


Length of rostrum ... 


Remarks.—The specimens referred to, though yet young, show many distinctive characters in 
the shell so that they are impossible to refer to any of hitherto known species. 

Type locality.—Sagami Sea. 

Type.—In U. S. Nat. Mus. 


Sepia erostrata sp. nov. 


(Pl. XVIL, figs. 7-9.) 


This species is based on a mature male caught by myself at Manazuru in the Sagami Prov. on 
March 23, 1915. 

Body elongated, being only a little shorter than three times of its own maximum breadth, nearly 
parallel-sided in the anterior half, then gradually tapering into a rounded and non-rostrate, posterior 
end (PI. XVII, fig. 7). Ventral margin of mantle distinctly emarginated crescentwise in the middle, 
the dorsal margin protruding over head in a triangular lobe one-ninth as long as the dorsal surface of 
mantle. Fins about a quarter of the mantle breadth, their anterior ends somewhat auriculate, about 
4 mm. distant from mantle margin; the posterior ends clearly separated from each other by a naked 
space about as long as the fin breadth. 

Head equal to mantle in breadth. Funnel short, extending only halfway up to the angle 
between ventral arms. Umbrella poorly developed, broadest between dorsal arms, quite rudimentary 
between ventral arms. 

Arms unequal, the formula of length being 1>4>2%3. Dorsal and ventral arms both very 
long, tapering more rapidly in the proximal parts, than in the distal so as to terminate in almost subtile 
extremities, the former arm attaining a length of two-thirds that of mantle and being rounded on back ` 
while the latter has a narrow web on the dorsal side. Lateral arms shorter than one-third the dorsal 
length of mantle, rapidly and evenly tapering off distad. 

Arm-suckers in lateral arms obliquely quadriserial in the proximal parts and biserial in the distal. 
In the dorsal and ventral arms no suckers are found left on the extremity, probably due to unnatural 
cause; in the proximal part they are obliquely quadriserial. Suckers small, a little unequal in each 
arm, those of the inner series being larger than those of the outer. Horny ring of proximal suckers 
equipped on the distal half, with very irregular teeth closely set so that their bases are connected with 
one another. Teeth in distal suckers, separated, numbering 10-15 in each ring. 

No hectcotylization was made out except that in the left ventral arm the suckers of the middle 
part, which were the distalmost of those left in situ, were smaller than the corresponding ones of the 
right ventral arm. 

Tentacles as long as mantle, with stems far thinner than arms. Club flattened, expanded, cres- 
cent-shaped, with a narrow dorsal web extending into carpus a little beyond the most proximal sucker 
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(PI. XVII, fig. 8). Suckers unequal in size, irregularly arranged, central six or seven being much 
larger than the remainder, and some rudimentary ones found here and there. Horny ring smooth in 
all suckers. 

Buccal membrane with seven, sucker-less projections of margin. No spermatic pad examined, 
the specimen referred to being male. 

Branchial leaflets number about 50 in each gill. Spermatophores 5mm. long, their sperm cord 
2.8mm. long, occupying the middle part of etui. 

Color in spirit, deep grayish brown even on belly but especially deep in the dorsal surface of 
head, mantle and arms. Surface quite smooth throughout. 

Shell lanceolate, broadest a little in front of the middle, and only a little more narrowed posteriorly 
than anteriorly; five times as long, and about half as thick, as the maximum breadth of its own (PI. 
XVII, fig. 9). Outer cone narrow, terminating in a small cup-like expansion which has no marked 
rostrum behind but a low rounded eminence. Chitinous margin narrow, uninterrupted. Dorsal sur- 
face slightly convex, with a very faint median ridge and very fine calcareous deposits; naked area very 
narrow, less than one-fifth of the maximum breadth of the surface. Ventral surface strongly convex 
in the anterior parts and a little concave near the posterior end. Striated area with a faint, streak-like, 
median groove, and faint, parallel lines; of which the last one is nearly semicircular. Rim of inner 
cone thin and narrow throughout so that it forms no actual cone nor encloses any concavity behind; 
it begins near the half way along the shell and runs in an feeble curve backwards, bordering the 
striated area throughout. Last loculus with an elongated depression in the middle representing the 
anterior part of the median groove of the ventral surface. Locular index about 25. 


Measurements. 


Dorsal length of mantle ... a.. aes .oo ere nee eee eee e 0. 45mm. 
Ventral length of mantle... ... ... mes 2 2 0. 6 38), 

Maximum breadth of mantle +... ... ee ee se s se 16 
Length of head Vio tano apar Meri" seek wes. eee (RUN 
Maximum breadth di head ne "cM E S. 
Mantle extent before fins ani. XR. ves Eee Lia BS wx po ae capis 35 
Maximum breadth of fins TELS s 
Distance between posterior ends of jns X PM UNT EN 


Left Right 
Length of first arms e me e] tee me ce e ce oO. 30mm. — 30mm. 
sj p Second arms 4i. e ade c vim a ee no Ae LIZ y; I3 ,, 
5 ,thitd arms d ee 9 om o ge ee ewe as 13; 13 ,, 
» ; ourth arms «xe Wes odes eee c9 e CARA. ax s dus BE 25 » 
3 , tentaclesazio Lo dai. dae aai wes ci e olay ia TAO y — 

» clubs e Lieu Raat Seon ANC Gee? Me cavis ew Sao — 
Tang of shell wel ane Cia) Saal’ i der TRES ale a a acus 45M. 
Breadth of shell... nes mee ooo ee 
Thickness of shell ... ... .. 4» 


Remarks —This species is well SDA, da dia: Le de of e body, by the suckers of 
the tentacles, and by the shell, 'so that it can not be referred to any species hitherto known. 

Type localtty —Manazuru, Sagami Prov. 

Lype.—In Tokyo Imp. Univ. 


Sepia appellofi Wülker, 1910. 


(Pl. XVII, figs. 10-12; textfig. 106.) 


Sepia appellofi, Wülker 1910, p. 14, figs. 8, 15-18.—Sasaki 1920, p. 193. 

Sepia (Doratosepion) appellofi, Berry 1912b, p. 424.—Sasaki 1914, p. 618. 

Nineteen specimens of this species have been at my disposal, measuring up to 89mm. in mantle 
length. They agree quite satisfactorily with the original description given by Wülker. 
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Body short, about half as broad as long, parallel-sided in the anterior half, then tapering to a blunt 
posterior end with a conspicuous spine (Pl. XVII, fig. 10). Ventral emargination of mantle margin 
very shallow, its dorsal projection triangular or tongue-shaped more or less short, being about one- 
seventh as long as the dorsal surface of mantle. 

Fins narrow, '/;-/4 as wide as mantle, extending to within several mm. of mantle margin in front 
as well as behind of each other, where they are not specially thickened nor lobed. 

Head as wide as, or narrower than, mantle margin. Funnel conical, comparatively large but not 
reaching up to ventral interbrachial space. Umbrella slightly developed, extending to second row of 
suckers between first arms and also between the first and second, and to fifth row between the second 
and third as well as between the third and fourth; between fourth arms it is quite rudimentary as 
usual. 

Arms 14-14 as long as mantle, subequal, the formula of length variable, being 17727» 3-4 in a 
large female from Satsuma, 2>4>3>1 or 2>3>4>1 or 4=1>2=*3 in specimens from Tókyo 
market, and 47» 37 2-1 in Wülker's case. First arm rounded on back, tapering to a slender extremi- 
ty which is sometimes flattend dorso-ventrally. Second arm shaped almost as in the first but not 
flattened at the extremity. Third and fourth arms compressed from side to side, and keeled on back, 
the keel being much marked in the fourth. Suckers quadriserial except at the extremity of first and 
second arms where they are biserial, but in Wülker's case they are said to be quadriserial throughout. 
Horny ring smooth. 

Left ventral arm hectocotylized in the distal one-third. On this arm the suckers are normal up 
to the twelfth row, and the remainder, which are on the hectocotylized part, are rudimentary. 

Tentacles longer than head and body taken together, with slender stems thinner than arms. 
Club */-'/, the length of tentacle, expanded, crescent-shaped, its dorsal web of moderate breadth, 
extending to carpus. Suckers small, uniform, numbering eight in an oblique-transverse row. Horny 
ring smooth in some specimens from Tokyo market, agreeing with Wiilker’s description, but in all 
others examined they were distinctly dentate, the teeth being 
short, pointed or cut square, and numbering 15-20 in each 
sucker (textfig. 106). 

Branchial leaflets number about 65 in each gill. Sperma- 
tophores about 6 mm. long, spermatic cord about 4mm long. 
Buccal membrane with seven, sucker-less rather indistinct 
points of margin. 

Surface in formalin, dotted with brown chromatophores 

d ai si n which are rich on the dorsal surface and sparse on the ventral. 
obtained in Tokyo velata ‘380, Dorsal surface of head and body sparsely speckled with 
slightly elevated spots of melon color, and the corresponding 

surface of fins with a longitudinal series of several streak-like tubercles of a similar color. 

Shell elongate-rhomboidal, about one-third as thick, and about four times as long, as the maxi- 
mum breadth of its own (PI. XVII, fig. 11). But in the young it is very wide, in a specimen of 32mm. 
mantle length being about two-fifths as broad as long (Pl. XVII, fig. 12). Dorsal surface convex, 
with a distinct median ridge marked off by distinct grooves on sides; the two longitudinal quarters 
in the middle, covered with fine calcareous deposits, of which the coarser rugosities run together and 
arrange themselves in transverse lines. The posterior half of the calcareous area is bordered with a 
narrow, but distinct, ridge on either side. Ventral surface convex in the anterior parts, nearly flat 
near the posterior end, with a narrow, and shallow median groove. Inner cone feebly developed, 
with thin limbs, which begin one-third the length of shell from its posterior end, and evenly converge 
posteriad, bordering the striated area. At the posterior end the limbs meet each other at a rounded 
angle, without forming any actual cone enclosing cavity. Posterior boundary line of last loculus W- 
shaped. Locular index 38-42. Rostrum long, strong, often attaining a length of 7 mm. 


Textfig. 106. 


Principal Measurements of Some of Specimens Examined, 


Locality of specimen Satsuma Prov. Misaki Tókyo market 
Sex 9 9 8 9 9 9 9 
Dorsal length of mantle 89 mm. 74 mm 60 mm 57 mm 55 mm 47 mm 44 mm 
Ventral length of mantle 23 «s 57 » 49 » 46 ,, 42 y 38 ,, 34 » 
Maximum breadth of mantle 40 5, 38 ,, 30:35 28 ,, 28 ,, 28 » 24 » 
Breadth of head 29 4, 227-35 22, 21 ,, 20 ,, 26-5 I9 , 
Left Right Left Right Left Right Left Right Left Right Left Right Left Right 
Mantle extent before fins ... 1 4 ru x i . Vas 4. E 6 T" Pu E 3 pi 2" 4 m 
Maximum breadth of fins ... y. c cay Sur x$us S. 3 33s «cdi dirt» 3% OU mu Qo Bi 
Length of first arms 50 ,, 505, 41,, 46, 27%» 27, 29 + 29, 26, 26,, 29-45: C205 21, IQ, 
is , Second arms 48 5» 45» — 36, 26 ,, 20, 28 4, — 26, 25, 245, 23» 20,4, — 
35 » third arms ... 42.4, 405» 34» 39. 26 , 20 ,, 25 55 — 23» 25» 20, IS», = 18 ,, 
v » fourth arms.... ... 40, 43» 36 5, 49, 27, 22 4, 305» 25, 24 , 28, 235» 23 55 22 , 2I,, 
js „ tentacles 80, 80, 103 ,, IOS ,, 95 5» 955 90 ,, 100 ,, — 65, — 85, — gl ,, 
$5 » clubs 1$, 155 134, 13% 10 , I10,, I0 , IO, — 8, — 6,, — 85, 
Diameter of largest arm-sucker... 1.2 mn. 1.5 mm 0.9 mm 0.9 mm. 0.9 mm. 8mm 8mm 
E 55 MS tentaclar sucker 0.5 » 0.3 49 03 55 03 5 0.2 4, — 0.2 ,, 
Breadth of shell. ... 14 ,, 20 4, — 16 ,, 14 ,, i5 5 — 
Thickness of shell... 8 , 24333 — To» 58 ,, So» x 
Maximum breadth of naked area IO ,, 4-5 — 3-3 2.8 BUS Di — 
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Locality —Misaki (Wilker; Sasaki); Sagami Sea, 58 fms. (Albatross!); Tokyo market (Sasaki); 
Krusenstern Straight, 59 fms. (Albatross!); west of Amakusa I. 53 fms. (Albatross!); Satuma Prov. 
(Sasaki); off Sata-misaki, Osumi Prov., 152 fms. (Albatross!). 


Sepia pardalis Sasaki, 1914. 
Sepia pardalis, Sasaki 1914, p. 614, pl. xii, figs. 1-3. 


This species is represent by two male specimens in the-collections at my disposal. 

Mantle about 230 mm. long 75 mm. broad, roughly elongateelliptical in outline, the broadest 
part being a little anterior to the middle, whence it tapers caudad to a pointed end. Ventral margin 
of mantle weakly emarginated, its dorsal margin protruding far over the head in a tongue-shaped lobe 
about 14-1% as long as the entire dorsal surface of mantle. Fins about one-sixth as broad as mantle, 
their anterior end distant 9 mm. from mantle margin, and the posterior end 8 mm. from that of the 
corresponding fin of the opposite side, without forming any special lobe. 

Head very short, being only about one-sixth the dorsal length of mantle. Umbrella slightly 
developed, extending only to from second to fifth row of suckers but between ventral arms it is quite 
rudimentary as usual. 

Arms comparatively short, unequal, the formula of length being 1>2>3>4, where the longest 
is 14-34 as long as the body. First pair elongate more or less whip-like, the distal half being 
slenderly attenuated but a little thickened at the subterminal part which is bordered with broad 
trabeculate protective membranes. Second pair four-sided and of ordinarly shape, evenly and gradu- 
ally tapering to the fine point. Third arm nearly as the second, but the ventral edge of the aboral 
surface is developed into a carination. Forth pair tapers rapidly distad and markedly flattened dorso- 
ventrally, carination well developed on the outer side. Protective membrane fairly well developed in 
the proximal parts except on the ventral side of the ventral arms. Suckers on the distal half of first 
arm and on the distal one-third of second and third arms, arranged in double series, while in the 
remaining parts of the above mentioned arms as well as in the whole extent of the fourth arm they 
are in four series. Horny ring of distal suckers with long blunt teeth separated by distinct interspaces ; 
that of proximal suckers nearly smooth, owing to the close approximation of the teeth. 

Left ventral arm hectocotylized in the distal one-third, where the suckers are rudimentary, while 
in the remaining part they are quite normal, forming about seventeen transverse rows. 

Tentacles a little shorter than the dorsal length of mantle; stem as thick as first arm. Club 
flattend, expanded, occupying about one-sixth of tentacle; dorsal web of moderate breadth, beginning 
near proximalmost suckers. Suckers uniform, for smaller than arm-suckers, counting 300 or more, 
arrangest in eight series. Horny ring dentate on the whole edge, the teeth being 40-50 in number, 
blunt, or square-cut more or less sharpened longer on the distal margin than on the proximal. 

Color in alcohol, reddish brown, but much paler beneath; chromatophores minute, 100 or more, 
streak-like, well-defined spots are found on the dorsal surface of mantle, distributed somewhat sym- 
metrically on both sides of the median line, each spot marked out by a paler margin. 

Shell slender, lanceolate, a little narrower than one-fifth of its own length, broadest a little in 
front of the middle, terminating in a small discoidal outer cone. Chitinous margin comparatively 
broad, uninterrupted. Dorsal surface strongly convex, with a distinct median ridge marked off by 
two deep grooves on sides; median one-third of the surface covered with calcareous deposits, coarser 
rugosities of which are arranged in longitudinal lines, slightly diverging from the posterior end anteriad. 
Ventral surface slightly concave in posterior part and markedly convex in the anterior, traversed by 
an irregularly excavated median groove. Striated area marked with numerous longitudinal streaks ; 
its anterior border deeply indented in two places. Rim of inner cone comparatively broad, but flatten- 
ed into an only slightly elevated V-shaped ridge bordering the striated area and extending nearly 
two-fifths the length of shell from posterior end. Locular index about 30. Rostrum was broken in 
the only specimen examined, but seemed to be rather strong judging from its stump remaining in situ. 

The principal measurements and illustrations are given in one of my previous papers (1914, p. 615). 
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Remarks.—This species is easily distinguished from other congenerics by its elongated and 
spotted mantle. It seems not to be very rare, although I subjected only two specimens to a through 
search. 

Locality —Awa Prov. (Sasaki); Tokyo market (!). 

Type locality —Awa Prov. 

Zyge.—1n Sc. Coll. Tokyo. 


Sepies longipes Sasaki, 1914. 
(Pl. XVII, fig. 13; textfig. 107.) 
Sepia (Doratosepion) longipes, Sasaki 1914, p. 619, pl. xii, figs. 4, 5. 


Six specimens of this species have been at my disposal, measuring up to 235 mm. in mantle- 
length. 

Body wide, roughly oval in contour, wider than a half of its own dorsal length, the widest part 
_ being near the middle, whence it rapidly tapers to the rostate end. Anterior margin of mantle slightly 
emarginated in the mid-ventra! parts, projecting dorsally over the head in a large triangular lobe about 
one-fifth as long as the dorsal surface of mantle. Fins wide, their maximum breadth being about one- 
fifth that of body; the anterior origin about 10 mm. distant from mantle margin and the posterior end 
nearly in contact with that of the oppsite side, without forming any special lobe. 

Head large but a little narrower than mantle-opening. Funnel rather large, conical, extending 
less than to ventral interbrackial space. Umbrella very narrow, extending to fourth row of suckers 
except between ventral arms, where it is quite rudimentary as usual. 

Arms sexually dimorphic. Arms in male very long, considerably unequal, the formula of length 
being 1>2>3>4. First pair about twice as long as the dorsal side of mantle, elongated almost into 
the shape of a whip, but the distal part is somewhat thickened, bordered with rather broad, trabeculate, 
protective membranes, and marked off from the proximal part by a strong constriction. Second pair 
equal to the dorsal side of mantle in length, rounded on back, tapering to slender extremity. Third 
pair four-sided at base, but three-sided in the remaining parts, where a feeble kecl is developed. 
Fourth pair three-sided even at base, strongly carinated on back. 

In the female they are subequal, the formula of length being 27-17» 3774; the longest a little 
shorter than the dorsal length of mantle. All similarly taper to slender extremities, bnt the two dorsal 
pairs rounded on back while the remaining pairs are three-sided and keeled on back. 

Arms-suckers vary in the different sexes. On the dorsal arms of the male they are obliquely 
quadriserial in the proximal one-third and biserial in the remaining parts. They are of normal size 
up to the sixth or seventh row whence they abnormally diminish in size, becoming rudimentary on 
the distal part of the arms. The peduncular bases of the suckers becomes, however, larger in reverse 
proproportion with the suckers, those of the rudimentary suckers being conspicuously enlarged. All 
these characterizations on the first arms similarly occur also on the second arms, but the suckers are 
a little more extensively quadriserial and their rudimentary condition at the distal part less marked. 
In the female, however, the suckers and their peduncular bases of these two pairs of arms are quite 
normal and the former are quadriserial in the proximal two-thirds of the arms. The suckers of the 
third and fourth arms in both sexes are nearly quadriserial throughout, but they may be biserial in a 
short distal parts, and are normally constructed everywhere. Horny ring in all suckers nearly smooth, 
but many sinuations of the morgin which are not deep enough to form teeth, are found in the ring of 
the terminal suckers. 

Both dorsal arms affected by hectocotylization. The arm of the left side hectocotylized in the 
distal two-fifths, which is furrowed longitudially and has rudimentary suckers in four series. On the 
proximal three-fifths are found twelve transverse rows of normal suckers also of quadriserial arrange- 
ment. The arm of the right side less markedly hectocotylized than that of the left, and the rudi- 
mentary suckers, which are less reduced in size than those of the left arm, are confined beyond the 
fourteenth row. 
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Tentacles twice as long as the ventral side of mantle, their stem equaling arms in thickness. 
Club expanded, crescent-shaped, occupying about one-eighth of tentacle; dorsal web of moderate 
breadth, extending into carpus beyond the most proximal sucker. Suckers apparently in three or 
four series but numbering eight in an oblique row; considerably unequal, four at the middle of club 
being by far the largest of all. Horny ring of these largest suckers entire in margin, but those of 
smaller suckers are are armed with many, blunt, slender teeth closely set on the whole edge. 

Buccal membrane with seven, sucker-less projec- 
tions of margin, but in the female the two ventralmost 
are almost rounded oft and there are developed two 
spermatic pads at their bases. 

Shell lanceolate, the broadest part being a little 
anterior to the middle, whence it evenly narrows caudad, 
terminating in a small, cup-shaped, outer cone; the 

o anterior margin forms a hypaboric curve (PI. XVII, fig. 
13). Chitinous margin broad, uninterrupted, a little 


= \ | P i widening posteriad, auriculate on sides of outer cone. 
\ Dorsal surface convex, traversed by a longitudinal ridge 

Textfig 107. well defined by two distinct grooves; the median one- 

Sepia longipes. Radula; x 80. third of the surface with calcareous deposits, of which 


coarser rugosities run together and arrange themselves 
in transverse lines in the anterior half, and in longitudinal lines on sides of the posterior part; the 
outermost of the latter lines on either side is specially conspicuous and somewhat separated from others. 
Striated area flat in the posterior parts, markedly carinated in the anterior parts, its anterior boundary 
deeply indented in the middle. A faint median groove traceable throughout the length of shell but 
nearly obliterated on the crest of the keel of striated area. Rim of inner cone thin and narrow 
throughout, V-shaped bordering striated area and not forming any concavity posteriorly. Locular 
index about 40. Rostrum rather strong. 

Radula as shown in textfig. 107. 


Remarks.—This species is somewhat related to S. Jorzgera Wülker, but differs from it in the 
broader body, in the longer arms, in the carinated shell, and in that the hectocotylization affects both 
the arms of the ventral pair. 

Type locality.—Chóshi, Kazusa Prov. 

Type.—In Tokyo Imp. Univ. 


Sepia lorigera Wülker, 1910. 
(Pl. XVII, fig. 14; textfig. 108.) 


Sepia lorigera, Wülker 1910, pp. 12, 13, figs. 3, 4, 10-14. 
Sepia (Doratosepion) lorigera, Berry 1912b, p. 422.—Sasaki 1914, p. 619. 


Thirteen specimens of this species have been at my disposal, measuring up to 24cm. in mantle 
length. 

Mantle roughly elliptical, broadest near the middle or a little more anteriorly, more or less 
acuminated behind, length being about two and a half times the breadth. Dorsal margin of mantle 
protrudes far over head in a prominent, tongue-shaped lobe about one-seventh as long as mantle; 
ventral margin distinctly emarginated below funnel. Fins begin within 10mm. of mantle margin, 
extending posteriorly to within 50 mm. of each other; their widest part situated much posterior to the 
middle, attaining a breadth of about one-sixth that of mantle. 

Head as wide as mantle opening, and Y$-'*6 as long as the dorsal side of mantle. Funnel of 
moderate size, extending a little beyond the center of head. Umbrella best developed between second 


Measurements of Specimens Examined. 


No. of specimen 


Sex 


Dorsal length of mantle ... ... ... cee cee aa eno cue nee eee $ A 178 mm. 


Ventral length of mantle... n.. aa LL e. e... nee nee ee 135 


CE) 


Maximum breadth of mantle ,.. 


Breadth of head... 


Mantle extent before fins... 


Maximnm breadth of fins 


Length of first arms .., 


second arms 


third arms 


fourth arms 


tentacles ... 


clubs ... 


Diameter of largest arm-sucker 


tentaclar sucker ... 
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and third arms and also between third and fourth arms where it extends to the third or fourth row of 
suckers; between ventral arms it is quite rudimentary as usual. 

Arms in male, unequally long, in formula 1 > 2 7» 3-4, but in female subequal, the formula being 

1=2>3>4. These sexual dimorphisms depend most upon those of the first arm. This arm of the 
male is exceedingly elongated almost into the shape of a whip, about twice as long as the dorsal side 
of the mantle. It tapers in the usual way for a length at base, the remaining part being characteris- 
tically slender, filiform and of the same diameter except the extremity, which is markedly thickened, 
bordered by broad trabeculate protective membranes. The extremity is folded and coiled round in a 
‘plane in preserved specimens; when extended, it forms together with protective membranes a lanceo- 
late outline measuring 45 X 23 mm. in the largest specimen examined. The first arm of the female is 
of quite normal structure, attaining a length of 24-34 that of mantle. The remaining arms are normal- 
ly constructed in the male and female as well; but they are on the whole a little shorter in the former 
than in the latter. Third and fourth arms carinated on back, especially the latter. Distal one-third 
of left ventral arm affected by hectocotylization, bearing minute rudimentary suckers, the peduncular 
bases of which are characteristically swollen into transverse ridges. On the unaffected part of the 
arm are found about fifteeth rows of normal suckers. 

Arm-suckers quadriserial expect at the extremity of the three dorsal pairs of arms where they 
are biserial. On the first arm of the male the suckers are rudimentary on the distal part and their 
quadriserial arrangement is limited to the proximal one-sixth of the arm. The terminal suckers of 
the second arm of the same sex are also somewhat rudimentary. Suckers on each arm a little un- 
equal, being decidedly larger in the inner series than in the outer. Horny ring with innumerable, 
slender teeth tightly fused up so that it appears to be nearly entire at margin. 

Tentacles variable in length, but in good specimens about as long as, or a little longer than, 
mantle; stem a little thinner than arms, with a flat oral surface. Club about one-seventh the length 
of tentacle, expanded, kidney-shaped or crescent-shaped, with a dorsal web extending a little beyond 
the most proximal sucker. Suckers apparently quadriserial, but numbering eight in an oblique row; 
greatly unequal in size, about four at the middle part of club being by far the largest of all. Horny 
ring in these largest suckers almost as in larger arm-suckers; same in smaller tentaclar suckers, 
equipped with 20-30, long, blunt teeth. 

Buccal membrane with seven, suckerless projections of margin. 

Color in alcohol, uniformly reddish brown; chromatophores very rich in the dorsal surface and 
very rare in the ventral. On the ventral surface of mantle are found, two longitudinal stripes, one on 
each side running parallel with the lateral margin. No yellowish dots nor tubercles are on the 
surface. 

Shell lanceolate, 14-% as broad as its own length, the widest part being a little anterior to the 
middle; posteriorly it tapers in a equable manner to a small, cup-shaped, outer cone (PI. XVII, fig. 
14). Chitinous margin comparatively broad, a little widening 
posteriad. Dorsal surface markedly convex, traversed by a 
prominent median longitudinal ridge marked off by two deep V V 
furrows. Median one-third of the surface covered with coarser 
calcareous rugosities forming transverse lines on the median 


region and longitudinal lines on the lateral parts. The outer- 

most of these longitudinal lines on either side is conspicuous and 

separated from the remainder. Ventral surface a little concave È i 
ì 


in the posterior part and strongly convex in the anterior, with 
a median groove extending the whole length. Rim of inner Textfig. 108. 
cone very thin and narrow throughout, nicely V-shaped, border- 
‘ing four-fifths the length of striated area. Anterior end of 
striated area with a deep indentation in the middle. Locular index 38.5-45. Rostrum strong, 
measuring 7 mm. in the largest specimen examined. 

Radula composed of seven series of slender unicuspid teeth (textfig. 108). 


Sepia lorigera, Radula; x 37. 


Measurements. 

No. of specimen i ii iii iv v vi vii 

Sex 3 ô ô ô $ e 9 
Dorsal length of mantle ... ... Li uu 00. cee se 240 mm. 210mm. 182 mm. 160 mm. 102 nm. 155 mm. 148 mm. 
Ventral length of mantle... o... us see oo. eee 198 ,, 180 ,, 155 » 136 ,, 85 ,, 122 ,, 124 ,, 
Maximum breadth of mantle ... ... ss ss emo nns. 85 ,, 80 ,, 70 ^ CV EET 43 » 66 ,, 57 » 
Breadth of head... emo... ce. 00m cee eee ese eR eos 67 45 265, £2, 50 4, 38 ,, 44 » 46 5, 
Mantle extent before fins iu o Nel Wee, ens uberi es SE IO ,, 9 5 9» 9» 5» 3» S5» 
Maximum breadth of fins -— sul ek. Eset ORM A ESE ae IS», 134, 13:5; IO ,, 7% 14 ,, $8, 
Length of first arm (right)... us eo eno eno s Rs 480 ,, 477 » 318 ,, 190 ,, 65 », 120 ,, 83 , 
T » second arm (right) WD oS. uns b leote Musa iit 100 ,, 95 » 8s ,, 82 4, 35 » 120 ,, 84 » 
»  » third arm (right) ua us us ss see 82 ,, 80 ,, 78:45 SIG 189534 95 » (85, 

ees | 

n » fourth arm (right)... o... um uu se sse 85 4, 80 , 70 45 50 5, 30 5, 68 ,, 65 » 
$5 po tentacles c gilt die i danois eux VT lA ey uer 250 ,, 265 ,, 240 ,, 168 ,, 95 » 280 ,, 300 ,, 
3 S; ACLU DSi do dae hee Caves ces bo Seb elo wet. ADM cee 35 30 5, 30 5» 25 18 ,, 35-55 23 » 
Diameters of largest arm-sucker o... pa e. 248 e emo ano en 203-249 2:2:.55 Ds LS, Ez 5, LS» L5 , 
" 2 ,  tentacular sucker... o... ... 0 2 nee eee 6. 553 Bios 455 3:54, 45 4» 

Length of shell... o... o... ul le ema se see eee e — 209 ,, — 160 ,, IOI ,, I55 » = 

Breadth of shell... LL us uu sese nee e HR = 455 — 35 » 25 » 38 , = 

Thickness of shell ... .. .. aade ceca s e e ee — 15 s — IO ,, IO ,, 16 ,, — 

Length of rostrum... ... N "E m 7» 6 , .— 5.5 » 5%» 5» = 
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Remarks.—The arms, as shown in the above table, become more unequal in length, and the 
whip-like feature of the dorsal arms is accentuated, as the animal grows older. 

Larger males of the specimens examined agree quite satisfactorily with Wülker's original descrip- 
tion of the species. 

Locality —Misaki (Wúlker); Tokyo market (Sasaki); Isé Prov. (Sasaki); Manazuru, Sagami 
Prov. (!). 


Sepia tenuipes sp. nov. 
(PI. XVIII, figs. 1-9.) 


? Sepia andreanoides, Ortmann 1888 p. 653 (not of Hoyle). 
Sepia (Doratosepion) andreanoides, Sasaki 1914, p. 614. 


Twenty specimens of this species have been at my disposal, measuring up to 105 mm. in mantle 
length. 

Mantle roughly elliptical in outline, 277-3 times as long as broad, more or less pointed behind 
(PI. XVIII, fig. 1). Ventral part of anterior margin slightly emarginated crescentwise; dorsal part 
projecting over head into a broadly triangular lobe about one-tenth as long the dorsal side of mantle. 
Fins of moderate breadth, being one-fifth the maximum breadth of mantle, extending to within 6 mm. 
of mantle margin anteriorly and within 8 mm. of each other posteriorly; the posterior end normal and 
not specially thickened nor lobed. 

Head rather small, slightly narrower than mantle opening, about one-fifth as long as the dorsal 
side of mantle. Funnel somewhat small, conical, extending far less than to ventral interbrachial space. 
Umbrella poorly developed as is usual in congenerics. 

Arms sexually dimorphic. In the male, they are of unequal length, the dorsal pair being about 
twice as long as the remaining pairs, which are nearly uniform. The dorsal pair tapers comparatively 
quickly for a length at base and then very gently, terminating in a long filiform extermity. On the 
thicker portion towards the base, suckers are obliquely quadriserial, but in the remaining parts distinctly 
biserial. Lateral pairs of the usual structure, regularly tapering off distad, furnished for the greater 
part with quadriserial suckers and at the extremity with biserial ones. Ventral pair thickest of all, 
compressed, bearing a strong keel on back so that its ventral aspect is slenderly triangular; suckers 
on this pair quadriserial throughout. Hectocotylization affects the distal half of left ventral arm, 
consisting in the longitudinal furrowing and in the reducement of suckers in size. The unaffected 
part of the arm has seven or eight transverse rows of normal suckers, and then follow the rudimentary 
ones of the affected part, but at the extremity the suckers regain their normal sizes (Pl. XVIII, fig. 2). 

Arms in female, of about uniform length, being about two and a half times the dorsal length of 
mantle (Pl. XVIII, fig. 3). Dorsal pair of the usual shape, evenly tapering distad, but the extremity 
is rather blunt due to the good development of protective membranes; suckers quadriserial except on 
the distal one-third where they are biserial. Lateral pairs of normal structure in the proximal two- 
fifths only, whence they abruptly narrow so that the distal half is characteristically filiform, flattened 
from oral to aboral side and of uniform breadth. On this part the suckers are nearly rudimentary and 
uniform, distinctly biserial, running along the margins so that the broad median region of the part 
remains naked on the thicker part towards the base, the suckers being normal and quadriserial. 
Ventral pair of arms exactly as in the male, of course the hectocotylization of the latter excepted. 

In both the sexes, the suckers on each arm are a little unequal, being a little larger in the inner 
two series than in the marginal of both sides. Horny ring of proximal suckers smooth, but that of distal 
ones may be equipped with. squarish teeth closely set on the whole margin (Pl. XVIII, figs. 4, 5). 

Tentacles slender, as long as head and body taken together. Club small, 1/1/19 the entire length 
of tentacle, expanded, crescent-shaped and bordered on the dorsal side with a web of the usual breadth 
and structure (Pl. XVIII, fig. 6). Suckers uniform, minute, about one-third the diameter of the largest 
-arm-sucker, arranged in eight series. Horny ring with about 25, square-cut teeth disposed at nearly 
regular intervals on the whole margin (Pl. XVIII, fig. 7). 
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Buccal membrane with seven, sucker-less points of margin, but in the female the two ventralmost 
are rounded off and a pair of oval, spermatic pads are developed near this part of the membrane. 

Branchial leaflets count about 50-60 in each gill 

Spermatophores 6-7.5 mm. long, with sperm cord a little longer than a half of its own length 
(Pl. XVIII, fig. 8). On the cord, there are usually discernible innumerable fine transverse striations. 

Ripe ova of the largest female examined, clavate, measuring 2.5 X 11 mm.; nidamental glands of 
the same specimen, roughly pyriform and 7.5 x 13.mm. 

Chromatophores much richer on the dorsal side. On the belly, there are two faint, longitudinal, 
more or less iridescent stripes one on each side running parallel with the lateral margin. 

Shell slender, lanceolate, widest about one-third the length from the anterior end which is 
rounded; posterior part tapered gradually and evenly (Pl. XVIII, fig. 9). Width less in male than in 
female, being about one-fifth in the former, and one-fourth in the latter, of the length. Outer cone 
small, cup-shaped, terminal. Chitinous margin comparatively broad. Dorsal surface nearly. flat in 
male, slightly convex in female, but its posterior part in both sexes is arched lengthwise as is usual in 
the genus; along the median line, there runs a faint median ridge marked off by two furrows. Median 
one-third of the surface covered with calcareous rugosities, coarser ones of which form longitudinal 
lines. Ventral surface markedly convex for the greater part, the greatest depth being at the anterior 
part of striated area; median groove shallow, narrow, and of about uniform depth, extending nearly 
the whole length. Rim of inner cone very thin throughout, V-shaped, bordering the striated area. It 
is a little prominent in the posterior parts where it encloses a narrow space; anteriorly it becomes 
evenly and gradually narrower and lower, and disappears before reaching the middle of shell. Locular 
index 26-32 in male, 36 in female. 


Measurements of largest Male and Female Examnea. 


8 


Dorsal length of mantle... 


Ventral length of mantle 
Maximum breadth of mantle 


Breadth of head 


Extent of mantle before fins 


105 mm. 
92 ” 
39 » 


Q 
81 inn. 
68 ,, 
36 s 


31 
Left 


5 mm. 


27 n 


Right 


5 run. 


Left 


4 inm. 


Right 


4 nm. 


Maximum breadth of fins 


9» 


9» 


7 3 


6 


Length of first arms 


73 


75 


» second arms ... 


37 


37 


31 


» third arms 


37 


37 


» fourth arms 


38 


38 


32 


» tentacles... 


120 


» clubs 


12 


12 


Diameter of largest arm sucker ... 


1.0 mm. 


» ” » tentacular sucker 


0.3 


0.9 mm. 


Length of shell exclusive of rostrum... 


100.0 


Maximum breadth of shell 


19.0 


» 


” 


0.3 5 


77.0 


19.0 


Thickness of shell 


Maximum breadth of naked area... 


7.5 
5.0 


Length of rostrum ... 


5.0 


” 


DEI 


7-5 
6.0 


4.0 


Remarks.—The specimens referred to agree very well with Ortmann’s description of S. andrea- 
noides Hoyle; so 1 have hitherto referred them to that species. But, on a repeated re-examination of 
them I have found their marked discrepancies frcm Hoyle’s original description of that species so that 
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I am have given them a new name. The principal difterences between these two species consist (1) in 
the shape of body, (2) in the first arm of the male, (3) in the lateral arm of the female, and (4) in the 
shape of the shell. Iam greatly inclined to consider that the Ortmann's S. andrcanoides is not iden- 


tical with that of Hoyle's, but is more probably referable to the species now under consideration. 
Locality —Tokyo market (Sasaki); Ibaraki Prefecture (Sasaki); Awa Prov. (!). 
Type locality. Ibaraki Pref. 
Lype.—Tokyo Imp. Univ. 


Sepia peterseni Appellof, 1886. 


(Pl. XIII, figs. 10, 11; Pl. XIX, fig. 27; ou 109.) 


Sepia peterscni, Appellòf 1886, p. 23, pl. ii, figs. 1-6; pl. iii, fig. 21.—Wúlker 1910, p. 14.— 


Sasaki 1920, p. 194. 
Sepia (Doratoscpion) peterseni, Berry 1912b, p. 423—Sasaki 1914, p. 618. 


This species is represented by forty-six specimens in the collection at my disposal. They are all 


male measuring up to 118 mm. in mantle length. 


Body conico-cylindrical, but a little flattened dorsoventrally, nearly parallel-sided in the anterior 
one-third, then tapering to an acuminate end (textfig. 109). Maximum breadth of body in full-grown 


specimens, */,/5 of its dorsal length. Ventral margin of mantle distinctly | 
emarginated crescentwise; dorsal margin protruding far over head in a 
prominent triangular lobe occupying '/10—'/ of the entire dorsal length of 
mantle. Fins broad about one-fourth as wide as body, their anterior 
origin situated very near mantle margin and the posterior end separated 
from that of the corresponding fin in the opposite side by a narrow gap. 

Head rather small, narrower than mantle opening; 14-1% as long as 
the dorsal side of mantle. Funnel comparatively large, with a broad 
extremity nearly reaching ventral interbrachial space. Umbrella best 
developed between the second and third arms and also between the third 
and fourth, where it extends up to the third row of suckers. 

Arms exceedingly unequal, the formula of length being 2 7717423. 
Second arm by far the longest especially in full-sized males, attaining a 
length of 4-6 times that of mantle and regularly tapering to subtile 
extremity (Pl. XVIII, fig. 10). It is of normal structure in the proximal 
one-third; the remaining part is flattened laterally almost into the shape 
of a tapered tape, so that the protective membranes of both side to come 
into contact with each other. First arm a little shorter than half the 
length of mantle, rounded on back, with an attenuate extremity. Third 
and fourth arms both only about one-third as long as mantle, flattened 
from side to side, keeled on back especially the fourth; rather rapidly 
tapering off so that their extremity is far less attenuate than in the first 
arm. Suckers on second arm obliquely quadriserial up to ninth or tenth 
row, then becoming biserial, but on entering the flattened part they are 
still more reduced in arrangement, so as to make themselves arrange 
in a single, very sparse series held between two protective membranes 
folded together. On the distal half of the arm where the protective mem- 
branes are fused up to their distal edges, no suckers can be seen externally. 


Textfig. 109. 


Sepia peterseni. Ventral view 
of male sex; x24 


Suckers on first and third arms obliquely quadriserial in the proximal parts and biserial in the distal, 


while on the fourth they are quadriserial throughout. Horny ring smooth in all suckers. 
Left ventral arm hectocotylized in the distal one-third where the suckers are rudimentary. 
the remaining proximal parts, there are found about ten rows of normal suckers. 
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Tentacles about as long as the dorsal side- of mantle, with stems decidedly thinner than arms. 
Club expanded, crescent-shaped, including about one-eighth of the entire length of tentacle; dorsal 
web of moderate breadth, extending the whole length of club. Suckers apparently in five or six series, 
but numbering eight in each oblique-transverse row; unequal in size, middle five or six being the 
largest of all and a little larger than largest ones of arms. Horny ring with irregular teeth, which in 
the largest suckers number 30-40 and are closely set. 

Buccal membrane with seven suckerless projections of margin. Spermatic pad not examined, 
the specimens examined being all male. Gill composed of 73-75 leaflets. 

Spermatophores 6.5-7.5 mm. long; sperm cord 4-5 mm. long, occupying the middle part of etui. 
In all the spermatophores examined there are found crystals at the oral end of sperm sheath. 

Shell lanceolate, slender and thick, being about six times as long, and about two-fifths as thick, 
as the maximum breadth of its own; broadest about one-third the length from the anterior end and 
then regularly narrowing to a small cup-shaped outer cone (Pl. XIX, fig. 27). Chitinous margin 
narrow, uninterrupted. Dorsal surface slightly convex, the median longitudinal region again elevated 
into a faint ridge marked off by very sharrow grooves on sides. Median one-third of the surface 
covered with fine calcareous deposits, the coarser grains of which form longitudinal lines. Ventral 
surface highly arched in the anterior parts; median groove narrow, shallow but traceable along the 
whole length. Anterior boundary line of striated area variable in shape but usually semicircular and 
retused. Locular index 30-42. Rim of inner cone V-shaped and very narrow, but the posterior end 
a little widened forming a small, flattened cone enclosing a very narrow but relatively deep hollow. 
Rostrum long, being about 5 mm. in full-sized specimens. 

Color in alcohol brownish buff, much paler below. Back sparsely dotted with faint yellowish 
tubercles, of which seven or eight in a series along each fin are larger than the rest and streak- 
like. Posterior part of fins decorated with a short longitudinal stripe of metallic lustre. Belly 
smooth, bearing neither streak-like tubercles nor any kind of stripe. 


Remarks-—Larger individuals examined agree well with Appellóf's original description. The 
most distinctive character of the species is the considerable length of the second arms. This is, how- 
ever, quite insignificant in the young, becoming conspicuous with age, as might be inferred from the 
measurements above mentioned. The young is less characterized also in other respects, and recalls 
S. andreanoides Hoyle in many points (Pl. XVIII, fig. 11). 

Lecality.—Kagoshima market (Sasaki); Nagasaki (Appellof; Sasaki); Nagato Prov. (Sasaki); 
Korea (!); Kii-suido, 33-40 fms. (Albatross!); Isé Prov. (Sasaki); Mikawa Prov. (Sasaki); Misaki 
(Wiilker); Odawara, Suruga Prov. (!); Tokyo market (Sasaki); Etchu Prov. (!). 


Sepia andreana Steenstrup, 1875. 


Japanese name: Hari-ika (Shimo-osa Prov.) ; Kaika (Hokkaido). 
(PI. I, fig. 6; PI. XVIII, figs. 12, 13.) 


Sepia andreana, Steenstrup 1875, p. 474, pl. 1, figs. 11-19.—Tryon 1879, p. 193, pl. Ixxxix, fig. 
408; pl. xc, figs. 409, 410.—Wiilker 1910, pp. 19, 22, 24—Sasaki 1920, p. 193. 

Doratosepion andreana, de Rochebrune 1884a, p. 96. 

Sepia (Doratosepion) andreana, Berry 1912b, p. 422,—Sasaki 1914, p. 613. 


About three hundred specimens of this species have been at my disposal, measuring up to about 
12 cm. in mantle length. Somewhat younger ones of them agree with Steenstrup’s original descrip- 
tion. . 

- Mantle roughly elliptical, bluntly terminating behind, where a spine projects as is usual in the 
genus. Dorsal length of mantle about two and a half times the maximum breadth on an average, 
though the body of the male is a little more slender than that of the female. Mantle margin gently 
emarginated in the mid-ventral part, while the mid-dorsal part projects far over the head in a broad 


Measurements. 


No. of specimen - i ii iii iv v vi vii viii 


Dorsal length Of mantle- ade has. Gua leeds nae ela Re 118 mm. 105 mn. g2 mm. 77 mm, 59 mm. 58 mm. 41 mm. 30 mm. 


Ventral length of mantle... L.. ls o... 0. o. eno se 100 ,, 90 , SI ,, 71 5» 5I» 47 » 36 , 27.5 » 


Breadth of Mantle .. .. o... o... emo 2 ena 0 8 ore 40 ,, 34 » 34 » 29 è» 24 5 24 n 16 ,, II ,, 


Length of head... Ge. ae vse ied. cate Abe um Ge ARD ue, Se 20 4, 20 ,, 18 ,, 17 45 IS » 10 4, — 9» 8, 


Breadth of head... wre ck Lie emo emo ne RR fe 25-5 27 45 24 55 25.5 45 21 ,, 20 4, 14 5, IO ,, 


Left Right | Left Right | Left Right | Left Right | Left Right | Left Right | Left Right | Left Right 


“ram. mm. mm. nun. mm. mm. mm. mm. mm. mm, mm. mm. 


Mantle extent before fins "ICI ACUTE 3 4 3 4 3 2 LS 1.5 L$ 1.5 LS LS — — | — — 


mm, mm. min, min. 


Maximum breadth of fins Lao s. amo eco umm e se 10,, IO,, 95 9» 8, 8, 8, 8.5.,| 65,5, 6655 — — |35 35 |25 2 


Length of first arms... 


50, 50, 45,5, — 40, 40,, 30 30 28,, 325 20,, 20,, I2, I254; 


3s » second arms 270,,265,, | 260,, 250,,| 170,, 180, | 115,, 120, | 725, 7255] 35» 35, 20, 20, 


ds n third arms iet. ck BRE RSS! OTEN O M LEE DEAL) SENS 425 42; 405 405 27, 27, 25, 25» 26,, 275, I5, 15» II, Il, 


" 23 fourth arms... bi nes UA YS. RA MS 5 MM mee 425 42 ” 495, 40 n 39» 395 28 », 27 » 29» 205 18 ,, 18 ,, 13% 13» 


S » tentacles ar dsd s ba SA nee nee pre ce | 1305, 130, | 110,, 110,, | 70, 80,| — — 555 555! S4» S35] 33» 33» 


5 6. CUBA ado Select day Oh XD GRECO sei 16,, I5,]| I2, 12, | II, 11, | — — 9» 9» 8, 98, 5» S» 


Diameter of largest arm-sucker 


+ tentacular sucker o... ... us s s ss I.4 5 1.4 5» LI , — 0.8 ,, o.8 , — 


Breadth: of shélli;.. i: n set eee lec se ders e c mes APR 19.0 ,, 17.0 ,, 16.0 ,, 15.0 ,, 12.0 ,, 12.0 ,, — 


Thickness.of shell Lo uo ar Vene cheese) Ges wk ox e c RD a 7.05 6.5 », 7.0 4, 6.0 ,, 5.0 ,, 5.0 5, — 


Length of rostrum 


u4 0Ap 2U0[pyp puo o2usdvf ayz fo vpodooyda) 


461 
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triangular lobe including '/s-'/w of the dorsal length of mantle. Fins about one-fourth the breadth 
of mantle; anterior origin distant 8 mm. from mantle margin; posterior end separated from that of 
the corresponding fin of the opposite side by a semicircular gap about 6 mm. in diameter. 

Head rather small, as wide as, or even narrower than, mantle-opening; length about one-fifth 
that of mantle. Umbrella poorly developed, its radii unequal in the different interbrachial spaces, the 
formula of length being IIT-II>I-I=I>II-IV>IV+IV. 

Arms dimorphic in the different sexes. In the adult male, they are markedly unequal, the 
formula of length being 2>4>3*1 (Pl. XVIII, fig. 12). Second pair about thrice as long as the 
others which are of roughly uniform length; nearly cylindrical, with a rounded extremity and not 
| tapering off as usual. Remaining three pairs of arms all of the ordinary shape, regularly tapering to 
slender extremities. Fourth pair the thickest among these and also the longest though just by little 
being a little longer than one-third the length of mantle. Aboral carination developed in this pair 
and in the third as well, but.in the latter it is less prominent and makes itself out as a web along the 
ventral side of the aboral surface. First pair the thinnest of all and rounded on back. 

Arms in female, subequal, the formula of length being 2721724723 or 27212423. All of the 
usual shape, regularly tapering off, but the first pair is slightly expanded at the extremity; their length 
- about half that of mantle. Carination of the aboral surface almost as in the male. 

On the second arm of the male the suckers are obliquely quadriserial in the proximal one-third, 
then becoming biserial; in the distal parts they are rudimentary, and arranged sparsely. On the same 
arm of the female, they are quadriserial in the proximal two-fifths, and biserial in the remaining parts. 
At the extremity the biserial arrangement is well defined, the suckers on one side separated from 
those on the other side by a broad medial space. This characterization similarly occurs also on the 
third arm of the same sex. On the first arm of both sexes and the third arm of the male the suckers 
are quadriserial, except at the extremity, where the arrangement is biserial though ill-defined, while 
the fourth arm has quadriserial ones throughout. Horny ring devoid of teeth except in the distal 
minute suckers where it has squarish teeth closely set on the distal three quadrants of the ring-margin. 

Hectocotylization affects the distal half of left ventral arm. The suckers of this arm are of 
normal dimensions up to the tenth row and then follow rudimentary suckers of the affected part, 
attaching to swollen peduncular bases. 

Tentacles slender about as long as head and body taken together, with stems thinner than arms. 
Club of moderate size, including about one-tenth of the entire length of tentacle, expanded, semicir- 
cular or reniform, bordered with a broad web on the dorsal side. Suckers in eight oblique series, 
unequal, about four in the middle of club being about thrice the diameter of marginal ones. Horny 
ring equipped on the whole margin, with fine slender teeth somewhat resembling horny tubercles of 
papillate area. 

Buccal membrane with seven, suckerless points of margin. In the female there developes in the 
ventral part of the membrane a pair of ovoidal spermatic pads with racemose seminal receptacles. 
Branchial leaflets number about 65 in each gill. Spermatophores 5.8~6.5 mm. long, of no character- 
istic feature. i 

Color of back when fresh (PI. I, fig. 6), yellowish buff in the lateral parts, light brown along the 
median zone, sparsely dotted with very faint yellowish tubercles, of which 5-7 in a series along each 
fin are specially distinct and streak-like. Each lateral margin of belly decorated with a clear iridescent 
zone. Three dorsal pairs of arms embellished with an orange stripe of metallic lustre along the median 
line of the aboral surface. 

Shell slender, lanceolate, terminating bluntly at the anterior end and sharply at the posterior, 
which has a small, discoidal outer cone; maximum breadth in adult males about equal to, and in adult 
females a little greater than, one-sixth of the length. Sides show a more or less angular contour 
especially in the female. Chitinous margin narrow. Dorsal surface convex, its median line again 
elevated into a faint ridge; naked area on either side about one-fourth as broad as the entire surface; 
the remaining area covered with calcareous rugosities, coarser ones of which run together and arrange 
themselves in longitudinal lines. Ventral surface also convex except at the posterior part, the convexity 


Measurements, 


‘107044 quassolpy pus assungof sy? Jo vpodopud2) 


No. of specimen i ii iii iv v yi ` vii 

Sex 3 ô 5 $ ô 2 g 
Dorsal length of mantle IIO mm. 95 mm. 70 mm. 55 mm. 43 mm. “105 mm. 65 mm. 
Ventral length of mantle 93 » 82 ,, 60 ,, 47 n 38 » 90 ,, 56 m 
Maximum breadth of mantle 37 » 35 » 30 4, 23 5 19 ,, 40 sy 28 » 
Length of head 22 4, 20 ,, 16 ,, I2 4, IO ,, 20 ,, 17 » 
Breadth of head 31» 30 , 26 ,, 18 ,, I5 p 35 » 24 5» 

o Left Right Left Right Left Right Left Right Left Right Left Right Left Right 
Mantle extent before fins P 4 5 5 P 4 . 3 4 2 2 6 8^ a ta 
Maximum breadth of fins IO, 10,, 10,, IO, 645 7» 5» Š» 4» $55 95 85 8 5» 
Length of first arms 39» 39 » 30^ 30, 28 , 28, 19, 18,, 18, 18 ,, 43» 44» 30, 305» 

» — », Second arms... 110 ,, IIS , 90, 90,» 46, 46, 31, 304 22,4, 23 55 47» 484, 32, 32» 

wo» third arms 37.» 37 » 32 5 3o "| An 24 20, 18,, 4 15» 425, 43» 305 29 5, 

vo» fourth arms u 41, 4l, 490» 39» 28 , 28, 24 4, 23% 19:4, 20, 40 ^ 40 4, 32,5 32% 

tentacles 123 ,, HIO, 100 ,, IOO , 82, 82,, 70, 79, 70, 7o » IIO ,, IIO ,, 90, 75» 

» 4 clubs 13, IO, I2 4, IO, IO ,. IO , 8, 8, 75 7n» IL Ha 8, 8, 
Diameter of largest arm-suckers I.4 mm. I.I mm. 0.9 mm 0.7 mm. 0.6 mm. 1.2 mm. 7.0 mm. 
» n tentacular suckers e. L6, L3 » LO ,, 0.7 5 0.6 ” 1.4 si 9.0 » 
Breadth of shell 17.0 45 16.0 ,, 13.5 ” 13.0 5, 115 » 22.0 M 15.0 ,, 
"Thickness of shell ... 7.0 55 6.0 4, $5» 4$ 5 3885 6.0 ,, 455 


661 
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being greatest at the anterior part of striated area. Boundary line of the latter area semicircular or 
triangular but often retuse. Median longitudinal groove of the surface faint, though traceable along 
the whole length. Inner cone poorly developed, consisting of a very narrow V-shaped rim, of which 
the posterior part is a little prominent and encloses a narrow but comparatively deep space. Locular 
index 17-27. Rostrum rather long. 


Remarks.—This is well difined species distinctly characterized by the second arms of the male. 
The peculiarity of these arms are, however, not marked in younger specimens, where they are, though 
longer than the others, of quite normal shape, evenly tapering to fine extremities (Pl. XVIII, fig. 13). 
The hectocotylization becomes marked when the male is over about 70 mm. in mantle length; seminal 
receptacles are filled with sperm in females with mantle longer than about 60 mm. Such males and 
females are met with most in spring as well as in early summer and least in autumn. 

Locality —Hako Dati [Hakodaté?], Japan (Steenstrup); Hakodaté?, Hokkaido (Sasaki); Hako- 
daté market (Albatross!) Hakodaté (Albatross!); Tsugaru Strait (!); Mori, Hok. (!); Oshoro Hok. 
(!); Sapporo market (!); Shimo-osa Prov. (Sasaki); Awa Prov. (Saski). 


Sepia tokioensis Ortmann, 1888. 


Local name; Suji-ika (Awa Prov.). 
(textfig. 110). 


Sepia tokioensis, Ortmann 1888, p. 653, pl. xxiii, fig. 3.—Wülker 1910, p. 14. 
Sepia (Doratosepion) tokioensis, Berry 1012b, p. 423?—Sasaki 1914, p. 616. 


This species is represented by twenty-six specimens in the collections at my disposal. They 
are all male measuring up to 88mm. in mantle length. 

Body roughly ovate in contour, broadest near the middle, shorter than twice the maximum 
breadth of its own (textfig. 110). Anterior margin of mantle distinctly emarginated at the ventral 
part, while its dorsal part protrudes over the head in a triangular lobe comprising '-!/; of the length 
ofthe back. Fins about one-sixth the breadth of body, extending to within 5 mm. of mantle margin 
in front and within 3 mm. of each other behind, where they are thickened and expanded into lobes 
marked off from the remaining parts by notches. 

Head ordinarily narrower than mantle opening, about one-sixth as long as the dorsal side of 
mantle. Funnel slendar, thin-walled, extending nearly to ventral interbrachial space. Umbrella best 
developed between first arms, next in breadth between the second and third as well as between the 
third and fourth; quite rudimentary between fourth arms as usual. 

Arms subequal, the formula of length being 172273294 or 17472773. First arms decidedly 
longer than the rest which are of roughly equal length. All more or less compressed from side to 
side, keeled on back, terminating rather bluntly. Protective membranes comparatively wide, even at 
the extremity especially in the two dorsal pairs of arms. Suckers distinctly, but rather sparsely, 
quadriserial even at the extremity; small, somewhat unequal, being a little larger in the series than in 
the outer. Peduncular bases of suckers somewhat conspicuous. Horny ring smooth except for a few 
sinuations of margin. 

No hectocotylization discernible except for that the distal suckers of the left ventral arm. are 
slightly smaller than those of the right ventral. , 

Tentacles variable in length, but ordinarily half as long again as the dorsal side of mantle, with 
stems thinner than arms. Club small, !/4—/; the entire length of tentacles, expanded, crescent-shaped, 
with dorsal web of moderate breadth. Suckers apparently in five or six series but numbering eight in 
an oblique row; unequal in size, four or five in the middle of club being larger than the rest. Horny 
ring armed with close-set teeth, the number of which is in direct proportion with the size of ring and 
is about 60 in the largest one. 
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Gill composed of 73 leaflets. Spermatophores 5-6mm. 
long, its sperm cord 3-4mm. long, occupying the middle 
part of etui. 

Color in formalin grayish brown, much paler below. 
Dorsal surface sparsely dotted with faint slightly elevated 
yellowish tubercles, of which several in a series along each 
fin are larger than the rest and streak-like. Belly embel- 
lished on each side with a faint longitudinal iridescent line 
running parallel with the lateral margin and extending 24- 
34 down the surface from anterior margin. — 

Shell slender, roughly elongate-rhomboidal, widest one- 
third of the way back, 4-5 times as long, and */,~'/, as thick, 
as the maximum breadth of its own. Outer cone small, 
discoidal and terminal. Chitinous margin comparatively 
broad. Dorsal surface convex, the median line again 
slightly elevated; the median one-third of the surface 
covered with calcareous rugosities, coarser ones of which 
form longitudinal lines in the lateral part. Ventral surface 
convex in the anterior parts, the maximum depth of the 
convexity equaling that of dorsal surface; traversed by a 
narrow, but distinct, groove along the median line. Rim 
of inner cone very narrow, V-shaped bordering the striated 
area ; its posterior end a little prominent forming a flat- 
tened cone about as long as rostrum and enclosing a 
very narrow, but relatively deep, space. Anterior boundary 
line of striated area semicircular but retuse. Locular index 
26-38. Rostrum about 4mm. in full-sized specimens. 


Textfig. 110. 


Sepia tokioensis. Ventral view of male 
sex;xnaturál size. 


Measurements, 


No. of specimen i ii iii iv v 


Dorsal length of mantle i NL EM EU 88 min. 82 mm. 78 min. 74 mm. 45 mn. 


Ventral length of mantle... us s. 77» 79 » 624, 60, 39 ^ 


Breadth of mantle ... .. us ul ss a 46 ,, 46 ,, 44 » 42, 27 n 
Breadth of head ves ose can ana vos aaa eno o 29 » 28 » 26 ,, 17 5 
Left Right| Left Right| Left Right| Left Right| Left Right 


mm. mm. inm. mm. mm. mm. mm. mm. mm. — mnm. 


Maximum breadth of ns o ... .. ... ss 9 12 8 7 9 5 5 su 


Length of first arms... CL. us us e | 54» 5409] 445 4U5-4235| Baya B44; 17, 


second arms .. LL se se ss 49» 47») 38, 37» 365| 29» 29» 16,, 


third arms... LL us uu sss 46, 4455] 35% 355 356 255 24% 16 ,, 


fourth arms „e a, us s ss 40, 40,,| 32» 35» 355) 281 23% 18 ,, 


tentacles MDC En — —  95,,| 125, 115,» 


clubs asa ose sos eer ooo aso sss = == VATI 8, 8,, 


Diameter of largest arm-sucker ... .. .. au 1.0 mm. Imm. 1.0mm. 1.0 mm. — mm. 


ni tentacular sucker... .. 1.5 45 1.2) 45 152.55 L3 i.o ,, 


Breadth of shell |... .. .. 2. 2.2 2 an 18.0 ,, 18.0 ,, 18.0 ,, 17.0 ,, 12.0 ,, 


Thickness of shell... ... 0... s. us us .. 8.0 ,, 7.0 4, 7.9, 8.0 ,, 5:0 4, 


Length of rostrum ... o... o... us uu es 4-0 5, 40 » 395 395 2.0 y, 
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Remarks —The specimens referred to disagree with Ortmann’s original description in some 
noteworthy points. According to him (1) the extremity of arms is slender, (2) the fourth arms are 
as long as the first, (3) distal suckers on each arm are biserial instead of quadriserial, and (4) the locular 
index is 36-40, being much greater than in the specimens now before me. 

I am rather surprised that the species has been reported from Aomori by Berry. As far as I 
have ascertained, the northern boundary of distribution is about Kinka-san, and in the Tsugaru straits 
including Aomori Bay the genus Sepia is represented by only S. andreana Steenstrup, the female of 
which closely resembles the species under consideration. 

Locality —Aomori (Berry); near Kinka-san (!); Mito market (!); Shimo-osa Prov. (Sasaki); Awa 
Prov. (Sasaki); Tókyo market (Sasaki); r tokyo Bay (Ortmann); Yokohama market (!); Misaki 
(Wiilker); Nagasaki (!). 


Sepia misakiensis Wiilker, 1910. 
(Pl. XVIII, figs. 14, 15.) 


Sepia misakiensis, Wülker 1910, p. 15, figs. 5, 6, 19-22.—Sasaki 1920, p. 194. 
Sepia (Daratoscpion) misakiensis, Berry 1912b, p. 424.—Sasaki 1914, p. 617. 


This species is represented by three specimens in the collections at my disposal. They all agree 
satisfactorily with Wülker's original description and closely approaches .S. tokiocusís as he said. 

Body roughly elliptical in contour, more slender than S. sokiocnsis, its dorsal length being more 
than twice the maximum breadth (Pl. XVIII, fig. 14). Dorsal part of mantle margin projects into a 
triadgular lobe comprising !/,—/,, of the dorsal length of mantle; its ventral part distinctly emargi- 
nated. Fins broad, the maximum breadth being more than one-forth that of mantle; their posterior 
end thickened and expanded into special lobe as in S. fokioensis. 

Head slightly narrower than mantle opening, and about one-fifth as long as its dorsal side. 
Funnel rather short, extending less than to ventral interbrachial space. 

Arms subequal, the formula of length being 177275324. First pair decidedly longer than the 
rest, but far shorter than half the dorsal length of mantle ; compressed laterally, strongly carinated on 
back, bordered with broad costate protective membranes even at the extremity, which is thick and 
bent round inward, due to the contraction of the protective membranes. Second arm resembles the 
first but decidedly shorter. Third and fourth arms similarly compressed and keeled on back as the 
preceding arms, but regularly tapering to subtile extremities and the protective membranes very narrow. 
Suckers and their peduncular bases almost as in S. 'o£ioeusis; on each arm, there are found about 35 
transverse rows of foug each. Horny ring also as in that species. ee 

The hectocotylization was indistinct in all the specimens examined, both the ventral arms being 
similar in all respects. Wiilker points out “ sie scheint in einer Verminder ung der Saugnapfe am 
Grunde des vierten linken Armes zu bestehen". 

Tentacles thick and very short as csmpared with those of S. toktocnsis, being thinner only a little 
than arms and shorter than mantle. Club expanded, crescent-shaped,-comiprising 4-14 of the entire 
length of tentacle. Suckers and their horny ring both resemble also those of .S. sokzoensis ; the Joret 
arranged in ‘about fourteen oblique rows of eight in each (Pl. XVIII, fig. 15). 

- Color in alcohol grayish brown, but much paler beneath. ‘A little elevated yellowish dots 
sparsely scattered over head and mantle, and several streak-like tubercles in a series along each fin. 
Belly with two longitudinal lines, one on each side running parallel with the later al margin two- ae 
down the length. - 
| Spermatophores 5.5mm. long, of about uniform breadth; sperm cord 2.8mm. po with in- 
inumerable transverse striations situated in the middle of etui. Branchial leaflets number about 65 in 
‘each gill. 
' Shell slender, lanceolate, a little longer than four times of its own maximum breadth, hiela is in 
'turn two ahd one-third times the thickness; the broadest part slightly anterior to the point one-third 
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of the length from the anterior end. Outer cone terminal, small, discoidal.  Chitinous margin of 
moderate breadth. Dorsal surface gently convex, with a faint ridge along the median line. About 
median one-third of the surface covered with fine calcareous deposits, the comparatively coarser ones of 
which form longitudinal lines on the lateral parts and transverse lines in the median region. Ventral 
surface convex in the anterior parts, the maximum depth of the convexity being greater than that of 
the dorsal surface. Rim of inner cone very narrow, arising halfway along the shell, very gradually 
thickening backwards, and forming posteriorly a flattened cone two-thirds as long as rostrum, which 
is about 3 mm. in the largest specimen now before me. Last locular line arcuate, with a deep inden- 
tation in the middle. Locular index about 38. 


Measurements. 
No. of specimen i ii ! iii 
Dorsal length of mantle... .. .. .. .. e .. i 67 mm. i 67 mm. 59 mm. 
Ventral length of mantle .. .. LL e 61 ,, 60 ,, 55 » 
Maximum breadth of mantle .. .,. .. .. .. +... 329. 5 32:41 24 » 
Breadth of head... LL. ls s s s sess 23 » 23 5 22 5, 
Left Right Left Right Left Right 
Mantle extent before fins ... a aa LL Le 3mm, — 3mm, jun. 4n., 24mm, — 3mm. 
Maximum breadth of fins ... ... "c EO 9» 9» 8 ,,- 9, | 8, 9» 
i Length of first arms ao LL 2 o... e. n e 29 », 29 , 30 5 30 5 25% 25 5 
5 ,» Second arms hrec RO eur aa UR AES A 25 5 25 , 27 4 287 4& 21, 21 ,, 
” , third àrms 4. uuu sls Ack ek ate 23 » 23%; 24 4, 24 ES 20 ,, 20 ,, 
m » fourth arms wee en IS | "X Sead i 23 5 22 ,, 25 » 25 5 20 5, 20 55 
MEE S Uo HU See, tea aes whee ath e on ees | M on 63n | 50n 50n 
= » clubs 9» — 8, 9» E" " 6 4, 
Breadth of shell... o... ... ee 2 2. eco 8 e 17 mm. = 14 mm. 
| Thickness of Shell... LL Li 6 sl ss se sn 8, — 6 5 
Length of rostrum, ese se ace nee nee se 3» — 2%» 


Locality.—Misaki (Wülker, Sasaki); mouth of Uraga channel (Wülker); Yaku-shima, south of 
Kiu-shiu, 84 fms. (Albatross!). 


Sepia kobiensis Hoyle, 1885. 


Sepia kobiensis, Hoyle 1885b, p. 195; 1885d, p. 300; 1886b, p. 142, pl. xviii, figs. 7-14.— 
Appellóf 1886, p. 20, pl. iii, fig. 7.—Ortmann 1888, p. 654,—Wülker 1910, p. 16?—Sasaki 
1920, p. 194. 

Sepia (Doratosepion) BUS. Berry 1912b, p. 423.—Sasaki 1914, p. 617.—Massy 1916, p. 230. 

Sepia andreanoides, Hoyle 1885b, p. 193; 1885d; p. 297; 1886b, p. 139, pi. xxi, figs. 11-19; pl. 
xxii, fig. 11. 

Sepia (Doratosepion) OR Massy 1916a, p. 229. 


This is one of the commonest Sepia in Japan and at the same time the hardest form to identify 
owing to its marked variation. The characteristics of the species which I have determined with the 
specimens at my disposal, are as follows:— i 

Body subelliptical, 2-214 times as long as wide, broadest anteriorly, more or less tapered Behind, 
where it has a spine; length less. then 70 mm. Fins rather narrow, being at most one-fifth the maxi- 
mum breadth of body, usually much narrower, their posterior end neither lobed nor connected with 
that of the corresponding fin of the opposite side. Funnel short. Arms ordinarily equal in length but 
the dorsal pair in the male may be decidedly longer than the rest; suckers quadriserial, but often 
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biserirl at the extremity of dorsal and lateral arms, with nearly or quite smooth horny ring. Hectocoty- 
lization affects the distal half of left ventral arm except the extreme end, consisting in the abnormal 
development of the ventral protective membrane and in the diminution of suckers in size especially on 
the ventral side. Tentacles usually slendet; club small, crescentshaped, with 80-100, minute suckers, 
apparently in five series, and of which five or four in the middle of the club are usually a little larger 
than the rest; horny ring with 20-32, blunt teeth. Shell lanceolate or slenderly elliptical, 14-14 as 
wide as long, with small discoidal or cup-shaped outer cone and rather long rostrum; median one-third 
of dorsal surface covered with calcareous rugosities, rim of inner cone very narrow, more or less V- 
shaped, its postrerior part usually a little prominent, forming flattened cone enclosing a very narrow 
space. 

Localities hitherto reported :—? Hakodate, Hizen (Berry), Maizuru, Tango Prov. (Ortmann) ; 
Tókyo Bay (Ortmann); Kadji-yama (Ortmann); ? Yokohama market (Hoyle); Misaki (Wiilker) ; 
Enoura, Suruga Prov. (Sasaki); Kobe Bay (Hoyle); Nagasaki (Appellof; Berry); Kagoshima 
(Ortmann). Persian Gulf (Massy); Burma (Massy); Kolumadulu Atoll Gels Laccadive Sea 
(Massy); Ceylon (Massy). 

Remarks.—The specimens which I have examined, show marked variations; these being not 
linked by intermediate forms. I separate it therefore into six varieties until our further knowledge 
on the subject should necessitate a change. The following is a key to these varieties :— 

(A) Shell in both sexes lanceolate, regularly tapered posteriorly; rim of inner cone nicely V- 
shaped, its posterior part roughly conical though flattened’ dorso-ventrally, enclosing a very 
narrow but comparatively deep hollow. 

(a) Tentacles slender, decidedly thinner than arms; their suckers usually not markedly unequal ; 

horny ring of largest suckers weakly dentate. 
(a) Breadth of shell in female below 22% of the length. 


(1) Tentacular suckers unequal........................ seria nanna EIL Veg ee ERR E var. typica. 
(2) Tentacular suckers rather equal ............. eese var. toyamensis. 
(b) Breadth of shell in female over 22% of its length. 

(3) Tentacular suckers usually a little unequal; arms in male about equal ............... 
——————————————— var. andreanoides. 

(4) Tentacular suckers a little unequal; dorsal arms in male decidedly longer than the 
ln var. beppuana, 

(8) Tentacles as s thick as dorsal arms, their suckers markedly unequal, horny ring of largest 
suckers strongly dentate ...o.oooooonocnocaccnaneconicnrconoconas otto SC var. crassa. 


(B) Shell in male, slenderly elliptical; posterior rim of inner cone in both sexes narrow, flattened, 
forming a parabolic curve; horny ring of largest tentacular suckers with about 25 strong teeth 
on the extreme edge of the margin........ccsscccscscsecscesenccecscecececscscesecncnes var. albatrossit, 


Sepia kobiensis var. typica mihi. 


(Pl. XIX, figs. 1-4; textfig. 111.) 
Sepia kobicnsis, Hoyle 1885b, p. 195; 1885d, p. 300; 1886b, p. 142, pl. xviii, figs. 7-14.—Sasaki 
1920, p. 194 (pars). 


Two female specimens collected by the “Albatross” agree satisfactorily with Hoyle's original 
description of the species.” They are both not yet fully mature, the nidamental glands measuring 
only 3mm. in length. 

Body subelliptical, broadest one-third of the way back, pointed behind, a little compressed dorso- 
ventrally; maximum breadth about 38% of the dorsal length (Pl. XIX, fig. 1). Dorsal margin of 
mantle produces in a triangular lobe comprising about 9% of the dorsal length; ventral margin dis- 


*) The agreement is also satisfactorily even compared with the type specimen of the species preserved in the 
British Museum, London. 
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tinctly emarginated at the middle part. Fins very narrow, only about one-fifth the breadth of body, 
extending to the point 2 or 3mm. from mantle margin in front and to within 2mm. of each other 
behind. 

Head as wide, and one-fourth as long, as mantle. Eyes prominent laterally. Funnel short, 
reaching about halfway to ventral interbrachial space. Umbrella but little developed, its greatest ex- 
tent being between dorsal arms where it extends to the third row of suckers. 

Arms nearly equal, the formula of length being 4 > 1527» 3, or 41 >2> 3; the longest shorter 
than one-third the length of mantle. First pair subconical, but with a distinct keel on back, tapering 
to fine extremity. Second pair almost as in the first except for having no keel. Third pair com- 
pressed, with a web on the ventral side of the aboral surface; fourth pair more compressed and much 
stouter than the former, with a prominent keel along the outer edge. The latter two pairs taper rather 
rapidly so that their extremity is not so slender as in the former two pairs. 

Arm-suckers subglobular, obliquely stalked; aperture rather small, with a notch at the distal 
margin; quadriserial except at the extreme base and distal 14-4 of arms; in these places they are 
biserial, The biserial arrangement especially marked on the distal part of lateral arms, where the 
suckers of one side are separated from those of the other side by a broad median space. Suckers on 
each arm slightly smaller in outer rows than in the inner. Horny ring ordinarily smooth but 
occassionally its margin is very un- 
even, provided with many sinu- 
ations (textfig. 1114); papillate area 
consisting of about three series of 
papillate facetts, bordered with 
radiated margin; papillae short, 
round-headed. l 

Tentacles about as long as, or 
shorter than, mantle. Stem thin- 
ner than arms; three-sided; aboral 
surface slightly concave, marked off 
on sides by narrow folds, and with 
a faint streak along the median line.. 
Club expanded, bordered on the 
dorsal side with a broad web which 
extends proximally a little beyond 
the carpus (PI. XIX, fig. 2). Suckers Sepia kobiensis var. typica. A. Part of horny ring of arm- 
hemispherical, with broad aper- sucker; x 150. rd ring of tentacular 

1X 150. 
tures, numbering about 80, ap- 
parently in five series but in very oblique rows of eight in each; unequal; four or five which belong 
to a longitudinal series near by the dorsal margin, are the largest of all and five or six of the next 
ventral series come next in size. Horny ring of the largest suckers with about 25, blunt, separate 
teeth which are longer and thinner in the distal margin than in the proximal (textfig. 1115). 

Surface smooth but sparsely dotted with faint tubercles, several of which in a longitudinal series 
along each fin as well as on either side of the belly are especially marked and are streak-like. Colour 
in alcohol dark purplish gray above, paler below; chromatophores rather large. 

Shell very slender, lanceolate, rounded in the anterior end, widest one-third of the way back, 
then regularly tapering posteriorly (Pl. XIX, fig. 3). Outer cone small, discoidal. Length about 
four and a half times the maximum breadth, which is in turn half the maximum thickness. Chitinous 
margin very narrow. Dorsal surface evenly convex except for a faint ridge along the median line. 
Middle two quarters of the surface invested with calcareous layer, which is so thin that all the locular 
lines lying underneath are clearly visible on the surface. Ventral surface more strongly convex than 
the dorsal, traversed along the whole length by a shallow but distinct groove. Last locular line 
arcuate, but with a very faint notch in the middle. Locular index 35-40. Rim of inner cone arises 
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Textfig. 111. 
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halfway along the shell, becoming a little wider towards the posterior end wherc it is a little expanded 
but flat and appressed on the outer cone (Pl. XIX, fig. 4). 


Measurements. 


Dorsal length of mantle... .,. .. .. ee Hn . 1 23.0 mm. 


Ventral length of mantle Pie Sse) Spade ese “see eve, SES “eee 5 21.0 ,, 


Maximum breadth of mantle... ... LL 6 6 s se z 9.0 4, 


Length of head... ... o... .. eS m "HB E ES E 6.0 


Breadth of head... ... o... .. ue Er ioe hs È NY . 9-5 


Maximum breadth CI HE a leads NEA ; . I.5 


Mantle extent in front of fins a a s ss s ss ss : : 1.8 


Left Right Left Right 
Length of first arms... s cee cee ss cee eee nee tee 8.0 mm. 8.0 mm. 6.0 nm, 6.0 mm. 


second arms siti uui de st io Seti a cube 8.0 ,, 8.0 ,, 52 5 


third arms: uus. Mus ox P adh VER Fla wes che 75» 7.5.» 4.8 


fourth arms. co uu Cal rede av i T NERO aes 9.0 5, 9.0 55° 6,0 


tentacles't i; woe. nce wher Rede Girona. Aedes nii. Seo 29.0: y; - 24.0 


Clüb8is. un cuo deve arno LS RI Re hae nee. un 3.0 5 2.5 
Diameter of largest sucker of arms 


” » ” ” ” tentacles 


Breadth: Of Shell sce 4.5 dif it oeste ue "e LE rai A 5.5 mm. | 


Thickness of shell cu... 4. us e eee n usu un . l 2.9 » 


Length of rostrum... ... ... s 2. e 0. e e i LO ,, 


Remarks.—The only discrepancies from Hoyle’s description are that the longest arms are not 
the second pair but the fourth, and that the fins extend straight to above the spine and do not ess 
on to the ventral surface of the mantle as mentioned by Hoyle. 

The variety differs from the others in the more grayish color, in the more slender and thicker 
shell, in having less numerous tentacular suckers, the largest of which ones appear at a glance situated 
very near the dorsal margin of the club, not in its middle part, and in that the horny ring of arm-. 
suckers sometimes has irregular blunt teeth. 

Locality. —Kobe Bay (Hoyle); near Yakushima, south of Kiushiu, 39 fms. (Albatross!). 


Sepia kobiensis var. andreanoides Hoyle, 1885. 


(PI. I, fig. 7; Pl XIX, figs. 5-7; textfigs. 112-114.) 


Sepia kobiensis, Appellóf 1886, p. 20, pl. iii, fig. 7; Sasaki 1920, p. 194 (pars). 
Sepia andreanoides Hoyle 1885b, p. 193; 18865, p. 139, pl. xxi, figs. 11-19, pl. xxii, de: 11. 


This variety is based on about two hundred specimens collected by myself at Manazuru, Sagami 
Prov., where it is caught in plenty for the market. They range up to 65 mm. in length, the nidamen- 
tal glands of the mature female measuring about 6 x 4mm. 

Body roughly elliptical broadest one-third of the way back, bluntly pointed behind; maximum 
breadth 33-45 % of the dorsal length. Projection of the mid-dorsal margin of mantle broad, triangu- 
lar, being 10-12% of the dorsal length. Fins when fresh about one-fifth- as broad as mantle, variable 
in preserved specimens, often shrunken into a diminutive breadth. l 
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Head as wide as mantle opening; length 14-1 that of the back of body. Funnel comparatively 
small, extending far less than to ventral interbrachial space. Least development of umbrella is 
between first and second arms, but its rudimentary con- 

dition between fourth arms is as usual. 

Arms nearly equal, the formula of length being 
usually 14> 22-3; all shorter than half the dorsal 
length of mantle, more or less carinated on back, especial- 
ly the fourth. Suckers quadriserial except at the extre- 

B mities of lateral arms and sometimes also of dorsal arm; 
at these extremities they form a distinct biserial arrange- 
ment. Suckers on each arm somewhat unequal in size, 
those of the inner series being a little larger than those 
ofthe outer. Horny ring smooth in all suckers. 
Hectocotylus developed on the subterminal part of 
left ventral arm. Suckers on this arm normal up to 
eighth row; adjoining seven or eight (sometimes nine) 
rows which are on the hectocotylus, are greatly reduced 
in size, especially those belonging to the two ventral 
series. Beyond these, the suckers resume their normal 


112 113 sizes. 
Tentacles, though variable in length, usually about 
Textfig. 112. as long as the dorsal side of mantle, their stem decidedly 
Sepia kobiensis var, sagamiana, Ventral thinner than arms. Club small, comprising only one- 
view OE E tenth of the entire length of tentacle, armed with about 
Textfig. 113. 100 suckers in oblique rows of eight in each and which 
Sepia kobiensis var.sagamiana, Club showing are nearly uniform, but four or five near the middle of 
two extreme limits of variation in club are a little larger than the rest (textfig. 113). Horny 


respect to the relative sizes 


of suckers; x 4. ring with long, but blunt, far separate teeth counting 20- 


32 in larger suckers (textfig. 114). 

Buccal membrane thick, deeply wrinkled, with seven, blunt, sucker-less points of margin. 
Ventral part of the membrane in mature females, provided with two ovoid spermatic pads containing 
ramified seminal receptacles. 

Spermatophores about 5 mm. long; sperm cord only 2.5-2.8 
mm. long. 

Color in life, deep brown when irritated, and yellowish buff 
when quiet. Dorsal surface sparsely dotted with minute yellowish 
tubercles, of which about seven in a series along each fin are special- 
ly marked and streak-like. Each arm embellished with a reddish 
shining line along its dorsal aspect and extending on to the back of 
head (PI. I, fig. 7). Posterior end of fins also decorated with a similar 
line though very short. Belly bordered on either side with a faint 
pearly zone which has about five minute streak-like tubercles in a 
longitudinal series (textfig. 112). l 

Shell slender, lanceolate, much more sharpened posteriorly than Textfig. 114. 
anteriorly; length in mature males a little greater, and in mature Sepia Lobiensis var. sagamiana. 
females a little less, than five times the breadth; outer cone small, Hory ring of. largest ten- 

E tacular sucker; x 10. 
discoidal. Chitinous margin rather narrow. Dorsal surface slightly 
convex, with a faint, median ridge marked off by two shallow grooves. About median one-third of 
the surface covered with calcareous rugosities arranged in longitudinal lines. Ventral surface convex, 
the depth of convexity being greater than that of the dorsal surface, traversed by a faint median 
groove. Last locular line semicircular or triangular, but with a very shallow sinus at the apex. Inner 
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Measurements of fresh Specimens. 


goz 


No. of Specimen i ii iii iv v vi 
Sex l 9 2 9 3 8 $ 
Dorsal length of mantle 69.0 mm. 66.5 mm. 62.0 mm. 58.0 mm. 53.5 mm. 50.0 mm. 
Ventral length of mantle 58.0 ,, 59.0 ,, 55-0 ,, 49.0 ,, 46.0 ,, 44.6 ,, 
Breadth of mantle ... 27.0 4, 27.0 45 25.5 » 25.0 ,, 22.0 ,, 20.6 ,, 
Breadth of head 25.0 ,, 25.0 4, 23-5 5 22.0 ,, 20.0 4, 20.0 ,, 
Left Right Left Right Left Right Left Right Left 7 Right Left Right 
Maximum breadth of fins .. "un "n 6s so 49 40 40 49 49 49. 3297. 49. ky 
Mantle extent before fins $255 35% 355 395^ 3-5 95 35» $42,4.305, 3-0 ,, 305» $2405 355 3 
ia 
Length of first arms 24.0 ,, 25.0 ,, | 24.0 ,, 24.0 ,, 23.0 ,, 23.0 ,, 22.0 ,, 22.0 ,, 20.0 ,, 20.0 ,, 18:0 ,, 19.0 ,, i 
8 
» » second arms... 24.0 ,, 24.0 ,, | 23.0 5, 23.0 ,, | 22.5 ,, 22.0 ,, 19.0 ,, 20.0 ,, 17.0 ,, 17.0 ,, 16.0 ,, 16.0 ,, 8 
» » third arms 25.0 ,, 24.0 ,, | 23.0 ,, 23.0,, | 22.0 ,, 23:0 „ | 18.0,, 19.0 ,, | 17.0 ,, 17.0 ,, | 16.0,, 16.0 ,, 7 
T » fourth arms... 25.0 ,, 25.0 ,, | 24.0 ,, 24.0, | 23:0 4, 23.0 ,, | 20.0 ,, 21.0 ,, 19.0 ,, 20.0 ,, 18.0 ,, 18.0 ,, 
E » tentacles 75.0 ,, 70.0 ,, | 63.0 ,, 65.0 ,; | 60.0 ,, 60.0 ,, | 65.0 ,, 65.0 ,, | 58.0 ,, 58.0 ,, | 60.0 ,, 60.0 ,, 
» » clubs 7-555 785» 70, 6.0 ,, 6.0 ,, 6.0,, 7.0 5, 7.0 4, 5.8 ,, 6.0 ,, 6.0, 50, 
Diameter of largest arm-sucker ... 0.9 mm. 0.9 mm. 0.8 mm. 0.8 mm. 0.8 nun. 0.7 mm. 
» n » tentacular sucker O.5 45 0.6 ,, 0.4 4, 0.4 5 0.4 4, 0.38 ,, 
Breadth of shell 12.8 ,, 13.0 ,, 12.0 ,, 10.2 ,, 9.6 ,, 9.5 » 
Breadth of posterior rim of inner cone 3.0 , $0, 2.5 s 3-0 4, 2.0 ,, L5,, 
Length of rostrum ... Luce nee tee aes 5.0 4, 4.6 , 4.6 ,, 4:5 4.0 5 4.0 5, 
nt 


Cephalopoda of the Japanese and Adjacent Waters. 200 


cone poorly developed, with a thin rim arising a little posterior to the middle, and forming behind a 
flattened cone about half as long as rostrum. Locular index 28-40. Rostrum comparatively long, 
attaining about 5 mm. in full-sized specimens. l 

Remarks.—The specimens examined agree very well with S. andreanoides Hoyle; the agreement 
was also satisfactorily even when they were compared with its type specimen preserved in the British 
Museum, London. The only difference from it is that the tentaclur suckers are not quite uniform as 
is said in that species. But the relative sizes of the said suckers are subject to individual variation, 
ranging from decidedly unequal to nearly equal condition and hence the difference seems to be not so 
very important as might be taken as a specific distinction. 

Though this variety agrees with Appellóf's description of S. £odicuszs, it differs distinctly from real 
Hoyle's S. Robiensis, The shell of all specimens at my disposal is not so slender as given by Hoyle. 
The breadth of shell is ordinarily about 2426 of the length in the male and 26% in the female but 
ranging 22-27% in the former sex and 23-29% in the latter. According to Hoyle, however, the 
breadth and length are 7 mm. and 41 mm. respectivery so that the breadth is about 20% of the 
length, this is less than the minimum limit of either sexes mentioned above. 

Locality —Tòkyo market (!); Manazuru, Sagami Prov. (!); Yokohama market (Hoyle); Sagami 
Sea, 58 fms. (Albatross!); Isé Prov. (!); Tsuruga (Albatross!); Krusenstern Strait (Albatross!); 
Nagasaki (Appellóf); west of Amakusa, Kiushiu, 53 fms. (Albatross!); near Sata-misaki, Kiusiu 58- 
70 fms. (Albatross!). 


Sepia kobiensis var toyamensis var. nov. 


(Pl. XIX, figs. 8-12; textfig. 115.) 


| This variety is based on five mature specimens caught by myself in Toyama Bay. 

Body roughly elliptical, about two and a half times as long as broad, widest about one-third of 
the way back. Projection of the mid-dorsal margin of mantle triangular, about one-tenth of the entire 
dorsallength. Fins of moderate breadth; distance from their anterior origin to mantle margin and 
that between their own posterior ends are both 2-4 mm. even in full-sized specimens. 

Head a little narrower than mantle margin, 21-24% of the dorsal length of body. Funnel short, 
extending to two-thirds up the distance to ventral interbrachial space. Umbrella broadest between 
lateral arms where it extends to the third row of suckers; in the remaining interbrachial spaces its 
extention is about equal, but between ventral arms it is absent as usual. 

Arms in female nearly equal, the formula of length being 1547 22—3, or 1=:2=:3 74; the same 
in male unequal, first pair being 14-34 as long again as the rest and a little longer than half the entire 
length of mantle. First and second arms both rounded on back, without keel; third and fourth arms 
more or less flattened and keeled on back. 

Arm-suckers quadriserial except on the distal quarter of arms as well as on the extreme base, 
on these places their arrangement is biserial At the extremity of the lateral arms, the biserial 
arrangement is often very distinct, the suckers of one side separated from those of the other-by a broad 
median space. Suckers on each arm about uniform but slightly larger in the inner series than 
in the outer. Horny ring smooth in all suckers; papillate area comparatively narrow, composed of 
four or five series of facetts which have indistinct, broad, and very short papillae (textfig. 1154); radi- 
ated border comparatively narrow. 

Left ventral arm prominently hectocotylized in the distal half where a groove is formed along the 
median line defined by a thickened fold on either side; the fold of the ventral side is especially wide, 
thick, fleshy, and usually has numerous transverse furrows (Pl. XIX, fig. 8). On the proximal half 
of the arm, there are found 24-27 normal suckers arranged in four series, of which the two ventral 
series often do not extend to the hectocotylized part. On this part the suckers are found only on the 
dorsal side in a zigzag series, and are reduced in size, but at the extremity, they again somewhat 
resume their normal condition. 

Tentacles about as long as mantle, their stem thinner than arms. Club small, including only 
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1/ a/u of the entire length of tentacle. Suckers number about 85, arranged apparently in five or six 
series, minute, about uniform but five or six in the middle of the club may be slightly larger than the 
other (P1. XIX, fig. 9). Horny ring of these suckers equipped with about 25, blunt, broad, and short 
teeth on the outer aspect of the border, the extreme edge of the ring remaining quite smooth (textfig. 
1155). Papillate area broad, consisting of four or five concentric series of papillate facetts, bordered 
with a broad, finely radiated margin. Papillae of the innermost series of the facetts conspicuous, 
table-shaped, with expanded extremity. 

Spermatophores 6-6.5 
mm. long, sperm pad 3.5-3.8 
mm. situated in the middle 
of etui. 

Shell nicely lanceolate ; 
breadth 20-23% of 
length. Thickness in male 
about one-third, and in female 
about a half, of the breadth. 
Sides in male evenly arched 
in contour (Pl. XIX, fig. 11); 
in female bluntly angular (PI. 
XIX, fig. 10). Dorsal sur- 
face a little convex, with a 
faint median ridge, the con- 
vexity being decidedly less 
in male than in female. Median one-third of the surface covered with calcareous rugosities in longi- 
tudinal lines. Ventral surface also convex except at the posterior part, the convexity being far greater 
in male than in female; a faint groove traceable along the whole length of the surface. Anterior 
boundary line of striated area arched, but sometimes with a shallow sinus in the middle. Rim of inner 
cone arises two-thirds the length of shell from its anterior extremity, gradually widening towards the 
posterior end where it is slightly expanded, but appressed on the outer cone, enclosing a very narrow 
space (Pl. XIX, fig. 12). Breadth of hindmost part of the rim a little less than the length of rostrum, 
this being a little over 3 mm. in full-sized specimens. Locular index 23-30. 
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Textfig. 115. 


Horny rings of largest arm-sucker 
(B): x17. 


Sepia kobiensis var, toyamensis, 
(A) and largest tentacular sucker 


Measurements, 


No. of specimen 


Sex 


g 


iii 


v 


ô 


3 


Dorsal length of mantle ... 


Ventral length of mantle... 


Maximum breadth of mantle ... 


79.0 nim. 


64.0 mm. ` 


62.0 mm. 


55.0 mm. 


62.0 ,, 


56.0 ,, 


54.0 5 


27.0 


26.0 ,, 


24.0 55 


50.0 y, 


” 


Length, of head... 


Breadth of head... 
Maximum breadth of fins 


Mantle extent before fins 


15.0 


14.0 5, 


14.0 


y 


230 


22.0 4, 


21.0 


” 


7.0 


5.0 


79» 


4.0 


4.0 


3.0 


4.0 4, 


250.45 


3.05 


39. 


Length of first arms ... 


27.0 


Left 
mm. 
21.0 


Right 


mm. 


21.0 


Left 


mni. 


33.0 


Right 


mm, 


33-0 


Left 


Ium. 
32.0 


Right 


yum. 


32.0 


Left - 
nuni. 
30.0 


Right 
mmn. 
30.0 


» » Second arms 


25.0,, 


21.0,, 


20.0 ,, 


23.0 ,, 


23.0 ,, 


22.0 ,, 


2205, 


20.0 ,, 


20.0 ,, 


» third arms... 


24.0 ,, 


21.0,, 


20.0,, 


23.0 ,, 


23.0 ,, 


22.0 ,, 


22,0 ,, 


19.0 ,, 


20.0 ,, 


i » fourth arms 


27.0 ,, 


21.0 ,, 


21.0,, 


23.0 ,, 


22.0 ,, 


20.0 ,, 


22.0 45 


22.0,, 


22.0 ,, 


Length of tentacles ... 


65.0 ,, 


45-0., 


43-0 5 


45.0 5 


45.0 » 


70.0 ,, 


70.0 ,, 


» » clubs... 


455 


4.501 


45 


5.0 43 


$704; 


5.0,, 


5-0,, 
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No. of specimen - 


iii 


v 


Sex. 


2 


è 


8 


Diameter of largest arm-sucker 


” 


a tentacular 


ILLO mm. 


I.O mmn. 


I.O mm. 


0.8 mm. 


O4 5 


0.4 3, 


0.5 


0.3 » 


Ld 
Breadth of shell... 


16,0 ,, 


14.0 ,, 


II.O 


12.0 ,, 


Thickness of shell 


5.0 


5.0 5, 


5.0 


4-5 


Length of rostrum 


3-3 


3-0 y, 


3.0 


3.0 


Remarks.—This variety stands rather nearer to var. andreanoides than to var. Zypica especially in 
having nearly uniform suckers on the tentacular clubs, and also in that the longest arm is the first. 
The chief difference from var. andreanoides consists (1) in the first arms, (2) in the dentation of ten- 
tacular suckers, and (3) in the shell. 

Type locality —Toyama Bay. 

Type.—In Hokkaido Imp. Univ. 


Sepia kobiensis var. beppuana var. nov. 
(Pl. XIX, figs. 13-15; textfig. 116.) 


Sepia kobiensis, Sasaki 1920, p. 194 (pars). 


This variety is based on eighteen specimens from Beppu, Bungo Prov. Most of them are 
sexually mature, the largest one measuring 70 mm. mantle length. 

Body (Pl. XIX, fig. 13) nearly equal to var. andreansides in shape; breadth 31-43% of the 
length. Fins broad, being ?/-'/, as broad as mantle, extending nearly to mantle margin anteriorly 
and to within a few mm. of each other posteriorly. 

Arms sexually dimorphic. In the male they are unequal, the formula of length being 1>2>3>4. 
First pair decidedly the longest of all, with attenuated extremity; suckers on this arm nearly biserial 
(PI. XIX, fig. 14). In the female the arms are nearly uniform, resembling those of var. andreansides 
in all respects. Hectocotylization also almost as in that variety, but the normal suckers towards the 
base number less than 27 and the minute suckers on the hectocotylized part only 12-15 (Pl. XIX, 
fig. 15) 

Tentacles as long as mantle, their stem far 
thinner than arms. Club small, occupying about 
one-eleventh of the entire length of tentacle. 
Suckers apparently in five or six series, unequal, 
about four in the middle of the club being a little 
larger than the others. Horny ring (textfig. 116) 
with weak, blunt, irregular teeth on the extreme 
edge; they number about 25 in largest suckers. 

Shell almost as in var. azdreanoides sexually 
dimorphic, much thicker and more slender in 
male, the breadth in this sex 17-1826 of the 
length, while in the female it is 20-22%. Rim of 
inner cone a little widened posteriorly where it 


Textfig. 116. 


forms a flattened cone a little shorter than rostrum. 
Locular index 25—27 in male and 29-36 in 
female. 

Streak-like tubercles present in a series 
along each fin and also on belly on either side. 


Sepia kobiensis var. beppuana. A. Portion of horny 
ring of arm-sucker; x 220. B. Horny ring of largest 
tentacular sucker broken and extended; x80. 

C. Portion of B, with portion of papillate 
area; X 220. 


No. of specimen 


Measurements, 


Dorsal length of mantle 


57 mm. 


§2 mm. 


50 mm. 


58 nun. 


§3 mm. 


Ventral length of mantle 


50 5, 


45 » 


41 4, 


50 , 


46 ,, 


Breadth of mantle .. 


Maximum breadth of fins 


Length of first arms 


second arms ... 


Left 


mm. 


25 » 


Right 


mn. 


Left 


nm. 
O 


20 ,, 


Right 


miu. 


20 ,, 


Left Right 


mm. mm. 


5 5 


26 


25 


Left 


mm. 


Right 


min, 


24 n 


Left Right 


min. mm. 


7 7 


25 » 


Left Right 


mmu. mm. 


7 


third arms 


fourth arms ... 


tentacles... 


clubs 


Breadth of shell 


IO nun. 


9 mm. 


9 min, 


I4 mm. 


13 mm, 


Thickness of shell... 


Breadth of naked area of shell ... 


` ZIZ 
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Remarks.—Six specimens collected by the “ Albatross” in the Krusenstern Strait are referred to 
the present variety. In the largest male of these the proximal normal suckers of the hectocotylized 
arm number about 24. 

The variety differs from var. avdreanoidcs to which it is nearest, principally in the fins, in the 
first arms of males, and in the hectocotylization 

Type locahty— Beppu, Bungo Prov. 

Typc.—In Tokyo. Imp. Univ. 


Sepia kobiensis var. crassa var. nov. 


(PI. XIX, figs. 16-18.) 


Sepia (Doratosepion) kobicnsts, Sasaki 1914, p. 617. 
Sepia kobicnsis, Sasaki 1920, p. 194 (pars). 


This variety is based on seven specimens from various localities. They are all female measuring 
up to 62mm. in mantle length. . 

Body roughly elliptical in contour, only a little broader than its own depth, widest near the 
middle, rounded behind where a spine projects as is usual in the genus (Pl. XIX, fig. 16); breadth 
32-46% ofthe length. Mantle very thick, compared with the other varieties; projection of mid-dorsal 
margin triangular, including about one-tenth of the entire dorsal length. Fins begin.at a short dis- 
tance from mantle margin, extending posteriorly to within a few mm. of each other, and become wider 
at the same time, the maximum breadth being about one-fourth that of body. 

Head comparatively small, being about 14-4 as long as mantle. Funnel conical, extending to 
within a short distance of the angle between ventral arms. 

Arms nearly equal, the formula of length being 2 > 12-324, or 27 1274 7 3 in larger specimens. 
Second arm slightly longer than the rest, but far shorter thàn one-third of the dorsal length of mantle. 
Suckers quadriserial except at the extreme base and distal extremity of arms where they are biserial. 
The biserial arrangement especially extensive and distinct at the extremity of lateral arms where the 
suckers of one side are separated from those of the other by a wide space. Horny ring nearly, but 
not quite, smooth. 

Tentacles far shorter than body, their stem three-sided, about as thick as first arms. Club about 
one-seventh the entire length of tentacle; suckers apparently in five or six series, distinctly unequal, 
about four near the middle of the club by far the largest. Horny ring distinctly dentate on the ex- 
treme edge of the whole margin, the teeth being more or less irregular but always cut square at the 
end (Pl. XIX, fig. 17). 

Colour in alcohol, dark brown, much paler below. 

Shell resembles that of the female of var. sagamana but much thicker; with bluntly angular 
sides, widest one-third from the anterior end, then regularly tapering towards the posterior end, where 
a small discoidal outer cone is attached (Pl. XIX, fig. 18). Breadth 20-24% of the length; thickness 
°/ —'/, the breadth. Rim of inner cone gradually and evenly widens toward the posterior end, where 
it forms a flattened cone a little shorter than rostrum. Ventral surface prominently convex in the 
anterior parts the maximum depth of the convexity far greater than that of dorsal side. Locular 
index 36-40. 


Measurement. 
No. of specimen i ii iii iv M 
Dorsal length of mantle |... ... .. 62 mm. 56 mm. 50 mm. 40, mm. 36 mm. 
Ventral length of mantle .. .. .. 55 » 51 3, 44 » 34 » 29 » 
Maximum breadth of mantle ... ... 25 , 26 ,, 21 , I6 ,, I4 » 
Mantle extent before fins ... ... ... Sa — 2.5. 4 Bey 2 5, 
Maximum breadth of fins ... Wai "- 6, 6 3 55 4» 3 5 


214 Madoka Sasaki: 


No. of specimen i ii iii iv v 

Length of nidamental glands ... ... II m n IO mm. 4 mm. auc om a 
Left Right | Left Right | Left Right | Left Right | Left Right 
^ s» first arms .. .. .. ..| 16mm. 16mm.) 16 mm. 16mm.) 15mm. 15 mm. | 12mm. 12mm. | Qmm. Qmm. 
ES „ second arms... .. ..|17 , 17 , | 17 95 17 5, | 16 n 16 , | 12 ,, 12 ,, 9 » IO); 
" » third arms | 16 , 16 , | 16 , 16, (13 5 14 wv [IE 11 45,075, 8, 
a » fourth arms... ... .. ..| 16 , 16 4, | 16 4, 16 4, | 15 1) 18 gy | 12 45 I2 ,, 91 9^» 
d » tentacles  .. .. .. ..|45 4 — — — 40 n 39 31 | 22 n» 24 5» — 30 » 


Remar&s.—This variety is distinguished from othes by the stout built of tentacles and shell, 
which suggested its variety name. 

Locality—Enoura, Suruga Prov. (Sasaki); Shimizu, Suruga Prov. (Albatross !); Hososhima, 
Hyuga Prov. (!); Akune, Satsuma (Albatross!). 

Type locality —Enoura, Suruga Prov. 

Type.—In Tokyo Imp. Univ. 


Sepia kobiensis var. albatrossii Sasaki, 1920. 


(Pl. XIX, figs. 19-26; textfig. 117.) 
Sepia kobiensis var. albatrossit, Sasaki 1920, p. 195. pl. xxvi, figs, 2, 3. 


This variety is based on one male and two females collected by the “ Albatross” in the Kru- 
senstern Strait. The male seems to be adult, having numerous spermatophores in Needham's sac 
while the females are most probably young, having no ripe egg in the ovary and the nidamentary 
glands as small as only 1.5 mm. in length. 

Body roughly elliptical in outline, broadest two-fifths of the way back, somewhat compressed 
dorso-ventrally (Pl. XIX, fig. 19); breadth in male 41% of the length, and in female 44-46%. Dorsal 
projection of margin triangular, comprising '/,,—/,, of the dorsal length of mantle. Fins very narrow, 
only one-eighth as wide as mantle, extending nearly to mantle margin anteriorly and to within 2mm. 
of each other posteriorly. 

Head as wide as mantle opening, its length equal to about a quarter of the dorsal length of mantle. 
Funnel rather short, conical, with a blunt extremity, which is sharply bent downwards and even in 
the stretched condition does not reach the ventral interbrachial space. Umbrella ill developed, its 
broadest part situated between first arms, extending to the second or third row of suckers, the next 
broadest between lateral arms. 

Arms sexually dimorphic. In the male, they are unequal, the formula of length being 1>4>2> 3. 
First arm slender, by far the longest, being about 38% of the mantle length, rounded on back, but 
this has a faint keel on the proximal half. Second arm conical, without marked keel on back, tapering 
to a slender extremity. Third and fourth arms compressed from side to side of their own, somewhat 
rapidly narrowing distad and sharply keeled on back. 

Arms in female subequal, the formula of length being 154722773; the first shorter than one- 
third the length of mantle and thicker than in male. All more or less compressed and keeled on 
back ; the carination being strong except on the second arm where it is very weak. 

Arm-suckers subglobular, small, numbering about 75 on the first three pairs of arms, and about 
100 on the fourth pair; quadriserial except at the extreme base and tip of arms where they are 
biserial. The biserial arrangement is most extensive in the first arm of the male, where it extends 
for the distal one-third. On each arm the.suckers of the two central series are a little larger than 
those of the marginal series; but the reverse is true at the distal part of the first arms of the female. 
Horny ring smooth, papillate area composed of three or four series of facetts, bordered with a broad 
radiated margin. i 

Left ventral arm hectocotylized in male, but equaling the right ventral in thickness and length 
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(PI. XIX, fig. 20). The suckers are of normal size to the eight row, then become suddenly smaller 
and in this condition they continue up to the extremity. 

Tentacles slender, longer than mantle, their stem three-sided and thinner than arms. Club small, 
about one-tenth as long as stem, a little expanded, crescent-sharped ; dorsal web broad, beginning 
on carpus more proximally than the first sucker (Pl. XIX, fig. 21). Suckers number about 100, in 
oblique transverse rows of eight in each ; unequal, five in a submedian series being by far the largest. 
Horny ring of these suckers equipped along the extreme edge of the whole margin, with 20-24, strong 
teeth, which are mostly triangular or conical, but may be rounded or 
truncated at the tip (textfig. 117). Papillate area composed of four 
or five series of facetts, bordered with radiated margin as usual; papil- 
lae of the innermost series by far the strongest, but a little shorter and 
decidedly thinner than teeth. 

Buccal membrane thick, with feeble ribs and blunt points of 
margin, each of these seven in number. About 50 leaflets present in 
each gill. Spermatophores of nearly uniform breadth, about 3mm. 
long; sperm cord 1.8mm. long, situated in the middle of etui (Pl. XIX, 
fig. 22). 

Surface sparsely and more or less regularly dotted with minute 
tubercles, of which three pairs on the dorsal surface of the mantle, a 
series on each side of the ventral surface, a series along each fin, a 
transverse series above the head between eyes, and ridge-like one 
below each eye all are specially marked. Color in alcohol drab, 
deeper above. Dorsal surface of mantle tinged with reddish brown in the median longitudinal region. 

Shell somewhat differs in shape in different sexes. In the male it is slenderly elliptical, about 
five times as long as broad; sides nicely and moderately arcuate (Pl. XIX, fig. 23). Dorsal surface 
slightly convex, its median two quarters covered with a very thin calcareous layer, the grains of which 
are very fine, forming longitudinal lines at the lateral parts and transverse lines at the median part. 
Ventral surface highly convex at the region where the last locular line is situated; this line is arcuate, 
without forming any notch in the middle. Median longitudinal groove of the surface very shallow, 
especially on last loculus. Parallel lines of striated area extend outwards beyond the rim of inner 
cone ; the latter starts at the middle part of shell, becoming distinct very gradually posteriad, but 
narrow and flattened throughout, without forming any actual cone (Pl. XIX, fig. 25). Locular index 
34.4. Rostrum fine. 

Shell in female, slenderly rhomboidal, each side forming a rounded angle and one-third back the 
length (Pl. XIX, fig. 24), Length equal to four times of the maximum breadth, which is in turn one- 
third of the thickness. Calcareous layer on dorsal surface very thin, and no demarkation is discernible 
between the invested, and naked part. The remaining characters are the same as in the male. 


Textfig. 117. 
Sepia kobiensis var. albatrossi. 
Horny ring of largest ten- 
tacular sucker; x 63. 


Measurements. 


Dorsal length of mantle 


Ventral length of mantle 


Maximum breadth of mantle 


Length of head Sse Mad ia pase” QoS ets, Loge alessia shes 8.2 


Breadth of head 


13.0 


Mantle extent before fins 


Maximum breadth of fins 


Length of first arms 


6.5 


2.0 


Left Right | Left Right 


I3.Omm. I 3.0mm. 8.0mm. 8.0mm. 


Left Right 
8.0mm. 8.0mm. 


Madoka Sasaki: 


ii 


2 


Length of second arms... 


g.Omm, 


9.0mm, 


6.5mm. 


6.5mm. 


7-5mm. 7.5mm, 


» third arms 


» fourth arms... 


8.0,, 8.0 ,, 


10.0,, 10.0,, 


60, 60, 


7.05 705, 


8.0 ,, — 


8.0 ,, — 


, tentacles 


40.0 ,, 450,, 


» clubs 


40n 40, 


30.0 5, 35:05, 


340, 36.0,, 


$55 3.95 


395 40, 


Diameter of largest arm-sucker ... 


0.4 mm, 


0.4 min. 


0.4 mm, 


tentacular sucker 


» a ” 


0.6 ,, 


0.6 ,, 


0.5 » 


Breadth of shell 


Thickness of shell ... 


‘Length of rostrum ... 


795 


7.0 , 


7:0 55 


4.0 4, 


2.4 5 


255» 


15» 


1.24, 


Remarks.—Two females caught by the “ Albatross”,.one near Yakushima, the other at the same 
locality as the original specimens, are referred with some hesitation to the variety. They differ from 
the original ones in having much narrower rim of the inner cone (Pl. XIX, fig. 26), broader shell, and 
greater locular index (38). The principal measurements are appended below.— 


No. i ii 
Dorsal length of mantle... 21 mm 21 mm. 
Ventral length of mantle 19 4, 18.5 ,, 
Maximum breadth of mantle... 1... s cee e... +... +. Ir ,, l IO ,, 
” 33 s Rng Ew. de uh Cx exeo cate MY ees 2% in TS i; 
Length of first arms — .. pas see aes se aee eoe wee oe 7» 7» 
<= p, third arms alin SST deka rd Sem lan D 65, 
5: 5 fourth Arns a. noe lus A ERIS eae v s 8, 
Breadth of Shell! cis Guru Mas PO o A ana 6 , 7» 


The present variety is well characterized by the shell of the male, which is narrowed in nearly 
equable manner at both the extremities and does not regularly taper posteriad as in the other varieties. 
Further, the rim of inner cone is less prominent even at the posterior end where it lies flat on the outer 
cone, without forming any actual cone. 

Locality.—Okinoshima, Krusenstern Strait, 59 fms. (Albatross!); Yakushima, south of Kiushiu, 
83 fms. (Albatross!). 

Type locatity—Okinoshima, Kr usenstern Strait. 

Type.—In U. S. Nat. Mus. 


Genus Metasepia (Hoyle, 1886). 


Sepia (Metasepia), Hoyle 1886b, p. 145. 
Metasepia, Berry 1912b, p. 424; 1920, p. 155,—Naef 1921, p. 536. 


Mantle saccular as broad as long, quite rounded behind where it has neither glandular pore nor 
spine; dorsal margin only slightly projecting forwards. Longitudinal groove of funnel cartilage with 
a special depression in the middle. Nuchal cartilage semicircular, without any groove along the 
median line; its margin very narrow and thin. Arm-suckers quadriserial. Shell much shorter than 
mantle, nicely rhomboidal, without rostrum; inner cone rudimentary ; outer cone absent. 

Type.— Sepia (Metasepia) Pfefferi Hoyle, 1885. 
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Metasepia tullbergi (Appellof, 1886). 
Japanese name: — Hana-ika (Nagasaki). 
(Pl. XVIII, figs. 16-19; textfig. 118.) 


Sepia tullbergi, Appellóf 1886, p. 26, pl. ii, figs. 7-14. 
Sepia (Metasepia) tullbergi, Ortmann 1888, p. 556.—Joubin 1897b, p. 103. 
Metasepia tullbergi, Berry 1912b, p. 424.—Sasaki 1914, p. 621. 


This species is here represented by eight specimens, one of which was collected by Dr. Oshima 
from Formosa, whilst the others by myself from Kiushiu. They agree in every particular with 
Appellóf's original description. 

Mantle saccular about as long as wide, broadest near the middle, quite rounded behind where 
neither glandular pore nor spine is found (PI. XVIII, fig. 16). Dorsal part of anterior margin projects 
only a little forming an angle of 130°-150° in the middle; ventral part widely, but shallowly, emargi- 
nated. Fins narrow, slightly widening posteriad, the maximum breadth being only %4-% that of 
body. They commerce within 5 mm. of mantle margin, traversing posteriad along the lateral margin 
of the dorsal surface of mantle and finally approach 3-5 mm. to each other. 

Head much narrower than mantle opening and about half as long as body. Nuchal cartilage semi- 
circular, without longitudinal groove along the median line; margin very narrow and thin. Umbrella 
relatively broad, extending %-14 up the arms, except between ventral arms, where it is quite rodi- 
mentary as in Sepia. Funnel comparatively large, conical, widely expanded at base, fully extending 
to the angle between ventral arms. Funnel cartilarge roughly kidney-shaped, its inner margin being 
slightly concave whilst the outer margin is distinctly convex, the median longitudinal groove with a 
special depression in front of the middle, articulating with a short but prominent, roundheaded, mantle 
cartilarge. Dorsal pad of funnel organ widely ^-shaped, extending only %-%4 up the dorsal wall, 
the apical angle about 60°; ventral pads broad, pyriform. 

Arms nearly equal, the formula of length usually 47 3727» 1, the longest about three-fourths 
the dorsal length of mantle. All more or less keeled on back especially the fourth, which is by far 
the thickest. Protective membranes of moderate breadth. Suckers small, uniform, sparsely set in 
four series throughout; horny ring dentate, the teeth being irregular but short and closely set. None 
of arms hectocotylized. 

Tentacles slender, as long as, or longer than, head and body taken together, their stem a little 
thinner than arms. Club a little expanded, crescent-shaped, comprising about one-tenth of the entire 
length of tentacle; dorsal web of moderate breadth, extending on to stem far beyond carpus (PL 
XVIII, fig. 17). Suckers a little over 50 in number in each arm, apparently in five or six series; 
unequal in size, four or five in the second row from the dorsal side of club 
being the largest of all, and three or four in the third row come next in size. 
Horny ring equipped with short, blunt teeth, which in the largest suckers 
number about 45 and are closely set on the whole margin (textfig. 118), 
while in the smaller ones they are less numerous and are somewhat separate 
from one another. 

Buccal membrane with seven, blunt, sucker-less points of margin. In the 


female, two oval spermatic pads are developed in the ventral part of the Textfig. 118. 
membrane. Metasepia tullbergi. 
Branchial leaflets only about 45 in each gill. : Horny ring of largest 


tentacular sucker; : 
Spermatophores 4 mm. long, sperm cord 25 mm. long, constructed almost '^" c2" sucker: x33 


similarly as in Sepia (Pl. XVIII, fig. 18). 

Color in alcohol, dull grayish brown nearly throughout, the color-less part being only the sucker- 
bearing surface of arms and the entire surface of tentacles. The coloration deepens almost into black 
on the dorsal surface of the head and mantle as well as on the aboral surface of arms. In compara- 
tively fresh specimens the distal part of arms is tinged with pink. 


Measurements tn Millimeter. 


Locality Kiushiu ] Formosa 
No. of specimen i ii iii iv v vi i vii viii 
Sex 9. 2 9 F 9 ô 3 9 
Dorsal length of mantle n. 4. LL nee eee s cee nee nee te 41 39 38 35 : 34 32 23 42 
Ventral length of mantle o .. s ls s sess 37 34 32 3o 30 29 18 39 
Breadth of mantle. a Le us us ss see 37 35 32 - 30 30 30 20 31 
Breadth of head... us us eee 24 23 22 20 — 18 16 23 
Distance between posterior ends of fins... ... Lu ss ss 5 4 5 5 3 4 3 az 
Left Right} Left Right] Left Right| Left Right | Left Right] Left Right | Left Right | Left Right 
Mantle extent before fins... Le cee s cee cee nee tes 5 4 3 3 4 4 2 3 4 3 3 3 2 3 4 4 
Maximum breadth of fins... s us emo 00. eee se 4 4 5 5 4 3 2 3 3 3 3 — 2 2 4 4 
Length of first arms — -—|-— — | 20 2 | 20 18 | 18 18 | 13 12 | 11 9 | 19 I9 
» » second arms... EU enin een 26 27 25 24 24 25 20 18 — 2I 15 18 12 13 25 25 
» 0» third arms us us uus us us ss ss sese c | 27 27 | 28 24 | 24 28 | 24 23 | — 23 | 19 21 13 13 | 25 25 
$5 » fourth arms... " 30 30 27 27 24 24 23 23 22 22 20 21 13 13 25 25 
” » tentacles pra. Ee T 70 pee 70 = E | = 45 60 55 = ru 65 — 
no^ Oye Cl DS uus fou Abie a a ein Qin aed Gee clits HS 7| — 6 | — ri — ta 5 6 5 = E 
Diameter of largest arm-sucker... ... ... e. 2. 22 2. 6 aaa 0.7 0.7 0.6 0.5 0.5 0.5 0.35 0.6 
” » »  tentacular sucker ... .. o... o... 2. emo... 0.9 0.9 0.9 — 0.8 0.8 — o.8 
Length of shelly sii” aun lie que Wee GAS ees ON uus XAR eer 33 — 31 30 28 28 20 35 
Breadth of shell... mo... 2. 2.4 68 0 nee eee Rem 17 — 15 14 14 13 9 I5 
Thickness of shell... pas us us su us sse he ii 6.5 — 6 5 5.2 5 4 5 
Locular index ... 40 € 41 40 4I 38 41 38 
Length of nidamental gland — ... .. .. .. .. 2 e e aa 8 8 8 7 5 = Tr I5 
——————————————ÓMÓM——M————————————M——M——— 
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Shell nicely lozenge-shaped in contour, but the anterior end a little rounded, while the posterior 
is sharply pointed (Pl. XVIII, fig. 19). Length about twice the breadth which is in turn twice as 
large as the thickness. Chitinous margin relatively broad, uninterrupted, a little widening towards both 
the extremities; in the posterior extremity it forms on the dorsal surface a small, keel-like, vertical 
plate projecting dorsally and posteriorly. Dorsal surface slightly and evenly convex, without ridge 
or groove. Ventral surface strongly convex at the middle part, but the striated area shows a broad, 
but rather shallow, groove in the middle. This area marked off anteriorly by two straight lines 
meeting at an obtuse angle. Rim of inner cone V-shaped, arising one-third the length of shell from 
its posterior end; quite thin at first but becoming a little wider and more prominent posteriorly where 
it forms no actual cone. Neither calcareous rostrum nor outer cone present. Locular index 38-41. 


Remarks.—The specimen from Formosa disagrees in several points with those from Kiushiu, 
probably due to the different states of preservation. On the dorsal surface of the mantle there is a 
pair of streaks running longitudinally so as to divide the area into three subequal zones, and each of 
the streaks is thrown into ridges or tubercles in two or three places. Besides these there are about 5 
streak-like ridges arranged in a line along the attaching zone of the fins. The ventral surface is also 
furnished with a U-soaped streak along its periphery and parallel to the contour line. As in the 
dorsal surface, also in the ventral surface the streak is brought into ridges in two or three places. 
The head is also provided with some number of tubercular streaks, of which the most conspicuous 
one is above each eye a little behind the pupil standing like a cirrus as often found in Polypus. The 
tubercular streaks are very indistinct in the specimens from Kiushiu, but they are distinctly illustrated 
by Appellóf whose specimen originated also from Kiushiu (Nagasaki). 

The present species is closely related to M. prefer? Hoyle. According to Hoyle, the latter species 
differs from M. tullbegi in that: (1) the funnel cartilage has the deepest part in the middle and not 
near the anterior end, (2) no tubercle is found on the back nor on the head, (3) the teeth of the suckers 
of the sessile arms are finer and more acute, not so broadly triangular, as indicated in Appellóf's 
illustrations, (4) the tentacles are decidedly shorter and their large suckers are not so conspicuous, 
the dentation of which is much finer and not so regular, and finally (5) the posterior extremity of the 
shell does not give rise to any structure at all like the horny lamella as found in M. tullbergi. 

Locality.—Kadsiyama (Ortmann); Nagasaki (Appellóf, Joubin, Sasaki); Kagoshima (Ort.); 
A kochó, formosa (!). 


Genus Sepiella (Gray, 1849). 


Sepia (Sepiella), Gray 1849, p. 106.— Tryon 1879, p. 195. 

Sepiella, Steenstrup 1881, p. 233.—Berry 1920, p. 155.—Naef 1921, p. 536. 

Mantle roughly ovate in contour, rounded behind where it has a glandular pore instead of spine; 
the mid-dorsal part of anterior margin projects far over head. Nuchal cartilage tongue-shaped, with a 
distinct median groove, the margin deeply detached. Longitudinal groove of funnel cartilage with a 
deep depression near the middle. Shell only a little shorter than mantle, elliptical or ovo-lanceolate ; 
outer cone flattened into a broad thin horny plate without rostrum; inner cone rudimentary. 

Type.—.Sepia ornata Rang 1837. 


Sepiella japonica sp. nov. 
Japanese name: Maika (Nagato), Shiriyake-ika (Sanyodo); Sowcartzun (Formosa). 
(PI. XVIIL, figs. 20-23; Pl. XIX., fig. 28. textfig. 170.) 


Sepia sinensis d'Orb. in d'Orb. et Fer. 1839, p. 289, Seiches pl. ix, figs. 1, 2, (pars).— Berry 1912b, 
p. 417. 
Sepia inermis (pars), Gray 1849, p. 104.—Tryon 1879, p. 169. 
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Sepiella maindroit,—Hoyle 1886b, p. 149, pl. xxii, figs. I~10.—~Wiilker 1910, p. 20.—Berry 
1912b, p. 424.—Sasaki 1914, p. 621, textfig. 1. 
? Sepiella inermis, Joubin 1897b, p. 103.—Berry 1912b, p. 424.—Sasaki 1914, p. 62. 
Sepiella? sinensis, Sasaki 1914, p. 62. 
List of the specimens examined. 
Specimens Mantle-length Locality Date Collecter Where preserved 
108 112-124mm. Himi, Etcha May 9, 1913 Sasaki Hok. Imp. Univ. 
16 180 mm, do. May 8, 1913 do. do. 
29 — Tókyo market — do. do. 
1$; 59 — Haneda, Musashi — — Imp. Mus. Tékyo 
130 mm, Natagiri, A : 
16, re in each Sagami prov. m = Tókyo Imp. Univ. 
13 IIO mm. Toms, Bingi — FIM Fish. Bur. Tókyo 
29 — Nagato April, 1919 Sasaki Hok. Imp. Univ. 
18 80 mm. Tokushima pref. June, 1920 do. do. 
1Q — Tosa April, 1918 — Tókyo Imp. Univ. 
I juv. 68 mn. _ Nagasaki May, 1918 — do. 
19 93 mn. Miyazaki pref. May, 1920 — Hok. Imp. Univ. 
13 133 mm. a April, 1920 Oshima Formosan Mus. 


Body roughly ovate in contour, about twice as long as its own maximum breadth which is situated 
about one-third of the way back; posterior end rounded, with a conspicuos glandular pore instead of 
spine. Anterior margin of mantle projects over head into a triangular lobe comprising about one- 
seventh of the entire dorsal length; ventrally it is weakly emarginated crescentwise. Fins begin at a 
distance from mantle margin, traversing posteriad along the dorso-lateral surface of mantle and finally 
connected with each other behind, leaving only a sinuation at their junction (textfig. 170). They are 
at first comparatively narrow but widen posteriad, attaining their maximum breadth a distance anterior 
to the posterior end; the said breadth being 16-14 that of the mantle. 

Head broad, as wide as mantle opening, its length being 14-14 the dorsal length of mantle. 
Eyes with a semicircular lid-fold ventrally. Umbrella broadest between lateral arms, next broadest 
between dorsal arms, and absent between ventral arms. Funnel conical, comparatively large, extend- 
ing only a little less than to the space between ventral arms. Funnel organ composed of a ^ -shaped 
dorsal pad and two pyriform ventral pads. Funnel cartilage crescent-shaped, a little longer than twice 
the breadth, its longitudinal groove with a deep, pit-like depression near the middle, articulating with 
a short, but prominent, round-headed, mantle cartilage. 

Arms nearly equal, the formula of length 47 37727 1, the longest a little longer than half the 
dorsal length of mantle. Two dorsal pairs rounded on back while the remaining pairs are keeled, 
especially the fourth. Protective membranes thick but narrow. Suckers number over 200 on each 
arm, thickly crowded in four series throughout, nearly uniform but very gradually and evenly de- 
creasing in size towards the extremity of arms. Horny ring in male distinctly dentate on the distal 
margin, the teeth being slender, closely set, and numbering about 30 in larger suckers (Pl. XVIII, 
fig. 20). In mature males the teeth are united together so as to render the ring smooth on the whole 
margin. 

Hectocotylization affects the proximal 3-5 of left ventral arm, where are 40-50 suckers greatly 
reduced in size (PI. XIX, fig. 28). They are in four series, but the ventral two of the four are brought 
into a close zigzag line running along the ventral margin of the affected part. 

Tentacles variable in length but in good preservation being as long as mantle, their stem as thick 
as first arm. Club slender, occupying 14-% of tentacle, only a little thicker than stem; dorsal web 
begins proximally at a short distance distal to the first sucker and becomes wider distally. Suckers 
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innumerable, minute, uniform, arranged in oblique rows of 16-32 in each. Horny ring dentate, the 
teeth numbering 15-20, blunt, separate, and much longer on the distal margin than on the proximal 


(PI. XVIII, fig. 21). 


Textfig. 170. 


Sepiella heylei n.n. A mature male from 


" 24 
Formosa ; x 25. 


Buccal membrane deeply folded with seven 
distinct, suckerless points of margin. Branchial leaf- 
lets number about 70 in each gill. 

Spermatophores slender, about 11 mm. long, and 
0.25 mm. thick; sperm cord about 9 mm. long, faintly 
striated transversely (Pl. XVIII, fig. 22). 

Color of preserved specimens grayish brown, 
much deeper above than below. In fresh specimens, 
there are found numerous, roundish or oblong, shining 
spots evenly distributed on the back. They measure 
5-8 in diameter in full-grown individuals. Along 
the attachment of each fin there runs a broad shining 
longitudinal streak which becomes gradually wider 
caudad. It is continous posteriorly with that of the 
opposite fin. Just anterior to the jnnction there is a 
reddish stain which is probably connected with the 
caudal gland characteristic of this genus (see textfig. 
170). The stain well agrees with the pattern illustrated 
by d'Orbigny in S. inermis and also in S. ornata. 

Shell similarly constructed’ in the different 
sexes; elliptical, but the anterior extremity, some- 
what pointed, and the posterior terminal part rounded 
and slightly expanded into a flattened chitinous 
plate (Pl. XVIII, fig. 23). Maximum breadth of 
shell a little less than one-third of its length and 
a little greater than twice its thicknass. Chitinous 
margin broad, uninterrupted. Dorsal surface moder- 
ately convex, its median line again thrown into a 
moderate longitudinal ridge; post-lateral parts cover- 
ed with a V-shaped chitinous lamella which is 
continuous with the above-mentioned chitinous plate 
posteriorly. Ventral surface strongly convex in the 
middle, traversed by a faint groove along the median 
line. Last locular line variable in shape but usually 
finely waved semicircular on the whole. Locular 
index decreases with age, becoming about 40 when 
fully grown. Inner cone rudimentary, consisting of 


an uninterrupted V-shaped rim far distant from the posterior end of shell. 


Measurement. 
No. of specimen i ii iii iv v 
Sex ô 3 3 9 2 
Dorsal length of mantle ... 180 mm. 107 mm. 77 mm. IIS mm, 86 mm. 
Ventral length of mantle... 160 ,, 83» 69 » 93 » 73 » 
Breadth of mantle 90 , 65 ,, 43 » 65 ,, 47 1 
Length of head 45 » 35 5 22 5, 40 ,, 2355 
Breadth of head ... 65 , 44 » 34 » 45 5» 35 » 
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No. of specimen i ii iii iv v 
Sex $ 3 ô 9 9 
— | Left Right| Left Right | Left Right] Left Right | Left Right 
Mantle extent before fins... ... ... I7mm. 12mm.| IOmm. IOmm.| &mm. gmm.} IOmm. IImm.| 8mm. 7mm. 
Maximum breadth of fins... .. ... 26 ,, 22,, 75» 85, ] 1r, ro, 9» 8, 8,, 7» 
Length of first arms ... se ... s 92, 96,5, | 37 » 365, | 38,, 3755 36,, 38, | 30, 30, 
[7 second ams .. .. .. |100,, 904 | 40» 40n | 36, 38.| 4» 4tu | 28, 305 
» p third arms... us us. F084, 80, | 43 455 | 35 5, 380] 450 44] 325 31. 
E » fourth arms)... | IIS» 98, | 465 45 | 40, 405, | 45» S05, | 355 35» 
3; »tentacles ... .. .. .. |170, — 210, — — 155 ,, 150 ,, = — 
A EE 45» — — 40 5 405 = = 
Diameter of largest arm-sucker,.. ... 2.0 mm. 1.5 mm. — 1.5 mm. 1.0 mm. 

x » » tentacular sucker 0.8 ,, 0.3 » — HEC QU 0.28 ,, 
Length of shell ... .. .. .. .. 175 » 103 », — 113 , = 
Breadth of shell... ... aa a ... $2 5; 32, a A EN 
Thickness of shell... .. .. 224, 14 ,, = IS » =F 


Remarks.—Hoyle has identifined a female specimen of this species from the Inland Sea of Japan 
as Sepiella maindront de Rochebrune; henceforth this name has hitherto most frequently been used 
for the Japanese species. But as the original description of .S. maindroni is not so complete as might 
be wished being very brief and lacking many points of specific importance, the species has hitherto 
been left doubtful in its validity. 

Sepia sinensis is the name given by d’Orbigny to a cuttlefish said to stand described in a Japanese 
encyclopaedic work. Judging from his statement, the work referred to seems most probably to be 
Terajima's “Wakansansaizue” (1. c.) but the two accompanying illustrations are taken from other 
books. One of these is Katsuma's “ Uotsukushi" (1. c.). The original description of the * Wakansan- 
saizue" does not exactly indicate any species of sepiids, but the two appended illustrations may be 
. properly referable to the species under consideration. 

Sepiella inermis which differs distinctly from S. japonica in the surface ornamentation, in the 
hectocolylization, and in the structure of the shell, is listed by Joubin among the Japanese fauna based 
upon a specimen from Nagasaki. Ihave great doubt as to his identification, since the actual existence 
of this species in the Japanese waters is very doubtful. 

S. japonica is one of the commonest Sepia in the Middle and South Japan, where it is caught 
in plenty for the market, the dried commercial articles going under the name of “Ko-zurumé” or 
* Kótsuki-zurumé ". i 

Locality —Etchti Prov. (Sasaki); Tokyo market (!) Haneda, Musashi Prov. (Sasaki); Natagiri, 
Sagami Prov. (Sasaki); Misaki (Wülker); Bingo Prov. (Sasaki); Inland Sea (Hoyle); Nagato Prov. 
(!); Tokushima prefecture (!); Tosa Prov. (Sasaki); Nagasaki (Sasaki); Miyazaki Prefecture (!). 

Type locality —Etchú Prov. 

Type. In Hokkaido Imp. Univ. 


Division Oegopsida (d'Orbigny 1839). 


Dacapoda Oegopsidae, d'Orb. 1839, p. 320; 1845, p. 367. 

Oegopsidae, Keferstein 1866, p. 1444.— Verrill 1881c, p. 427.— Pfeffer 1900, p. 148. 

Ocgopsida Hoyle 1886b,.pp. 32, 162.—Chun 1910, p. 3.—Pfeffer 1908a, pp. 15, 61; 1912, p. I. 
— Berry 1912a, p. 297; 19144, p. 321. 

Chondrophora, Gray 1849, p. 37 (pars).— Adam, H. & A. 1858, p. 26. 

Teuthoidea (Metatenthoidea oegopsida), Naef 1921, p. 535. 
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Eyelid widely opend, the opening usually sinuated in front. Suckers frequently transformed into 
hooks. As a rule two functional oviducts present. Complex photogenic organs of polymorphic 
structure and undoubtedly polyphyletic origin are of repeated occurrence. 

Animals mostly pelagic or abyssal in habit. 


Key to the families of oegopsids represented in Japan. 
(A) Mantle margin free all round, but rarely connected with funnel cartilage (Liberata). 
(a) No hooks even in adult. 
(a) Texture firm, fleshy; no photophores on surface. 
(1) Funnel cartlilage lanceolate, its groove straight and simple; animals of gigantic size... 
ME I des Voss Dareus drei gU dew eie Ves ori duo su I Architeuthidae. 
(2) Funnel cartilage triangular, its groove distinctly—]-or | -shaped; animals usually of 
moderate size. 


(i) Fins about half as long as body, funnel cartilage with | -shaped groove............... 
Lese seven severe E Usus FOOT ISS VII RE OE euo V Ee RA ATO Ommastrephidae, 
(ii) Fins enormous, extending the whole length of body, funnel cartilage with—]-shaped 
GROOVE. selciato Thysanoteuthidae, 


(b) Texture soft, more or less choroidal; photophores often present on surface. 
(3) Body shorter than twice its own breadth; numerous large photophores on the ventral 


surface of head and mantle as well as on the aboral surface of arms...... Histioteuthidae. 
(4) Body longer than thrice its own breadth; no photophores on head nor any on mantle, 
but some may occur on tentacles and ventral arms................-. rm Chiroteuthidae, 


(8) Hooks present in adult. 
(c) Brachial armatures biserial. 


(5) No hooks on arms, but some on tentacles .............. PRATT ssa ... Onychoteuthidae. 

(6) Hooks present on arms, ordinarily also on tentacles..................-.. «Enoploteuthidae. 

(d) Brachial armatures quadriserial ..................... —(— — m eee Gonatidac. 

(B) Mantle margin invariably fused with head at nape and with funnel base on either side 
(COBSIIT) esee seien en Corsivo sileenseedddawenced duc piana ge ETUR e... Cranchidae, 


Subdivision 1. Liberata (Chun, 1910). 
Ocgopsida libera, Chun 1910, p. 52. 


Mantle margin free all around, but funnel cartilage rarely fused with mantle cartilage. Funnel 
valve invariably present. Depressor infundibuli normal, and mantle cavity not comparted. 


Family Architeuthidae Pfeffer, 1900. 
Architeutludac, Pfeffer 1900, p. 152; 1908a, p. 81; 1912, p. I. 


Animals of gigantic size, body often being two or three meters long. Body elongated, sharply 
pointed behind. Anterior margin of mantle free all round, projecting on the dorsal size into an obtuse 
triangle and emarginated crescentwise on the ventral side. Fins relatively small terminal, their 
combined outline longitudinal-ovate, sharply pointed behind; no indentation in the anterior attach- 
ment. Olfactory crest composed of a broad transverse and one or two rather rudimentary longitudinal 
folds. No nuchal fold. Funnel groove well defined; inner surface quite smooth. Funnel adductors 
bi-paired, all submedian. Nuchal cartilage spatulate. Funnel cartilage lanceolate, with a single 
longitudinal groove. Mantle-cartilage ridge-like, longitudinal. Buccal membrane with seven pro- 
cesses of margin; connectives also seven, membranous, fastened to the dorsal sides of arms, but the 
connection with the third arm is on its ventral side. Arms and tentacles both bear suckers only and 
no hooks. Suckers on arms biserial; same on clubs quadriserial. Connective series and carpal cluster 
on tentacles well developed, each composed of suckers and pads. Gladius shorter than mantle, 


224 - Madoka Sasaki: 


lanceolate, more sharply tapered posteriorly than anteriorly, bearing an end- cone but no cartilaginous 
spine. 


Genus Architeuthis Steenstrup, 1857. 


Architeuthis Steenstrup 1857a, p. 182.—Verrill 1880, p. 238.—Pfeffer 1900, p. 173; 19082, p. 
81; 1912, p. 2. i 

Megaloteuthis, Kent 1874, p. 178. 

Dinoteuthis, More 1875, p. 123. 

Megateuthis, Hilgendorf, 1880, p. 65. 

Plectoteuthis, Owen 1881, p. 156. 

Dubioteuthis, Joubin 1900, p. 102. 


Architeuthis japonica Pfeffer, 1912. 


(PI. XX, figs. I-11.) 


? Megateuthis martensii, Hilgendorf 1880, p. 65. 

Mitsukuri & Ikeda, 1895, p. 39, pl. x (sine nom.). 

? Architeuthis martensii, Steenstrup 1882, p. 157.—Berry 1912b, p. 433.—Pfeffer 1912, p. 31.— 
Sasaki 1916, p. 90. 

Architeuthis japonica, Pfeffer 1912, p. 27.—Sasaki 1916, p. 89. 


I obtained a fresh specimen of this interesting species from Tókyo market on Jan. 10th. 1918. 
It was said to have been caught in Awa Province, viz. the same locality, as that of the type. 

Body subfusiform, a little longer than one-third of its own maximum breadth, slightly constricted 
just behind the anterior margin; the maximum breadth being at the point one-third of the way back. 
From the middle, the body tapers caudad. The taper is at first very gradual, but soon becomes rapid; 
in the posterior one-third it is again restored to the former gradual condition. End-part of body 
slender, attenuated terminating in a sharp point (Pl. XX, fig. 1). In Mitsukuri and Ikeda's spcimen, 
however, the body is said to be nicely conical, evenly tapering to a sharp point. 

Mantle very thick, fleshy. Dorsal part of its anterior margin a little protrudes in a broad, trian- 
gular lobe, which forms an angle of about 120° in the middle. Ventral side of the margin gently 
emarginated crescentwise, the concavity marked off on either side by an obtuse angle. Posterior 
part of belly quite smooth and devoid of any longitudinal ridge as found in Architeuthis physeteris 
(Joubin). 

Fins terminal, comparatively small, their combined outline nearly ovate, but sharply pointed be- 
hind, extending posteriad as narrow keel-like membranes along the sides of the end-part of body. 
Anterior origin of fins not indented so that it shows a quite different feature from Verrill's illustrations 
on Architeuthis princeps and A. harveyi. Length of fins about two-fifths that of body. Proportion 
which the total breadth of the fins bears to their length lies between ?/, and °/;. 

Head somewhat narrower than body, and about its one-fourth in length. Eyeball large, its 
diameter equaling about a half of thé head-depth. Eye opening also wide, with a shallow sinus in 
the anterior margin far below the middle. 

Neck marked off from head by a sharp edge. Funnel groove deep, sharply defined by a horse- 
shoe-shaped fold, the posterior ends of which are widen into broad thick membranes holding the 
funnel laterally. Internal surface of the groove, quite smooth, destitute of any kind of fold. Olfactory 
crest composed of a broad transverse fold which begins ventrally near the boundary of the funnel 
groove, extending to the dorso-lateral part of the neck. The fold forms two nodule-like thickenings: 
one, conspicuous, situated near the ventral origin of the fold, and the other, faint, existing near the 
middle of its course; these thickenings seem to represent the longitudinal crest-folds found in some 
other oegopsids. i a 

Nuchal cartilage spatulate, the distal half expanded into a rounded quadrangle a little longer 
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than broad; the remaining part slightly narrower than half the breadth of the preceding part, but the 
posterior end slightly expanded and rounded (Pl. XX, fig. 2). Median ridge of the cartilage, gently 
raised, and gradually fading off sideways; with a fine groove along its crest. Each side of the 
expanded part thrown into a longitudinal ridge much lower than the median. Dorsal mantle cartilage 
as in Pl. XX, fig. 3. 

Funnel relatively large, conical, widely expanded at base, its distal part tubular, of equal breadth, 
and bent ventrad. Funnel adductors bipaired all submedian; those of the same side connected to- 
gether by a thin vertical membrane. Funnel organ conspicuous (Pl. XX, fig. 4); its dorsal pad nicely 
^-shaped, extending beyond anus posteriorly and more than halfway along the distance between 
anus and funnel-extremity anteriorly. Ventral pads of the organ number two as usual, elongate- 
cresentic, about one-third as broad as long, far shorter than the former pad, but a little broader than 
its lobes. Funnel valve broad, semilunar, attached to dorsal wall in advance of halfway along the 
distance from dorsal pad to funnel-extremity. 

‘Funnel cartilage lanceolate, about thrice as long as broad, a little more acutely pointed anteriorly 
than posteriorly and more strongly arcuate in the ventral margin than in the dorsal (Pl. XX, fig. 5). 
The cartilage has a wide straight longitudinal groove near the dorsal margin and defined on the 
ventral side by a prominent ridge. Mantle cartilage ridge-like, a little longer than funnel cartilage, 
curved a little in the anterior part, gradually sinking, but a little windening, caudad (Pl. XX, 
fig. 6). l 

Buccal membrane broad, thin, with seven indistinct ribs protruding a little beyond the margin. 
Connectives also seven, membranous, fastened to the dorsal side of arms, but the third arms are con- 
nected on the ventral side. Inner-surface of buccal membrane nearly smooth, devoid of chromato- 
phores. : 

Arms unequal, the formula of length being 4737271; all longer than body, the longest being 
14-14 as long again as the shortest. All gradually and evenly tapering towards the extremities. 
Three dorsal pairs some what flattened laterally, but rounded on back except for a weak keel extending 
up to the extremity. Ventral pair nearly quadrangular in section, the aboral surface marked off on 
sides by narrow webs, of which the dorsal one is decidedly broader than the ventral, and gradually 
widens proximad. Protective membranes of moderate breadth, broadest on the dorsal side of lateral 
arms, where their ribs measure about one and a half times the length of suckers. 

Arm-suckers subglobular, quite eccentrically peduncled so as to render their aperture face laterad ; 
the aperture nearly round, but transversely elongated in the proximal suckers. Suckers on each arm 
in two alternating rows, set at uniform intervals, numbering roughly 110 pairs on three dorsal pairs 
of arms and about 125 pairs on ventral arms; increasing in size up to the seventh or eighth pair, then 
decreasing very gradually towards the extremity. Suckers vary in size with the length of arms on 
which they are set. On the whole, they are largest on the second arms; those of the third arms 
come next in size, and the smallest ones are on the ventral arms. Horny ring dentate in all suckers 
(Pl. XX, figs. 7-10). The teeth.in proximal suckers number 45-55, triangular, sharply pointed, 
closely set on the whole margin and a little longer on the distal margin than on the proximal. In 
the suckers beyond about the thirteenth pair, the teeth on the proximal part of the ring become still 
smaller and tend to fuse. with one-another; thus in the suckers distal to the thirteeth pair they are 
tightly fused up into a smooth border a little projecting foreward, the separate teeth on the distal and 
lateral margin numbering only 15, all told. In the subterminal suckers there are only four or five 
separate teeth on the distal parts of the ring while the remaining part projects as a.comparatively 
broad, smooth, plate-like border. The above mentioned characterization is, however, exceptional 
for the ventral arms where the teeth are less numerous in-each ring and the fusion of the proximal 
ones occurs from suckers more proximal than on the remaining arnis. 

Hectocotylization as yet unknown, but in the specimen at my disposal it seems, to: have affected 
the left ventral arm which is amputated at its middle. The part remaining in situ has many ruptured 
spermatophores fixed here and there. MAN, oo fo E Eo ir 

Tentacles were also lost in the: same specimen. - According to Mitsukuri and Ikeda, they are 
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three and a half times as long as head and body taken together; their stem far thinner than arms. 
Club comprises about one-eighth of the entire length of tentacle, bordered with trabeculate protective 
membranes. Suckers in four oblique rows, of which the two median on the hand portion are com- 
posed of very large basin-shaped suckers with peduncles thicker and shorter than those of the sessile 
arms. In the two outer series the suckers are very small, eccentrically attached to slender peduncles. 
Suckers on carpus small, crowded in several irregular series but becoming sparse and biserial proxi- 
mally ; in this condition they continue on to the base of the stem, forming a typical arrangement of 
connective suckers. Scattered among these are found fixing pads, of which the diameter is about 
the same as that of the suckers. Horny ring of hand suckers, beset with fine, nearly equal teeth; 
same of carpal and connective suckers, toothless. 

Visceral sac relatively small, situated rather posteriorly, thick-walled, evenly covered with small 
yellowish brown chromatophores which extend on to the ventral pallial artery. Renal openings 
ostium-like, longitudinal-elliptical. Needham’s sac enormous, extending to the level of the tip of 
gills; the wall of the distal extremity splitted into five lobes. Gill composed of about 120, slender 
leaflets. 

Spermatophores about 120 mm. long; their aboral end 1.5 mm. thick, then evenly and gradually 
tapering towards oral end which measures about 0.8 mm. in thickness. 

Radula consists of seven rows of teeth; median teeth tricuspid; inner lateral teeth bicuspid; the 
others unicuspid. 

Gladius lanceolate, narrowing more gradually posteriad than anteriad, the maximum breadth 
two-fifths of the way back; sides evenly and gently arcuate in the two quarters at the middle (Pl. XX, 
fig. 11). Anterior one-sixth especially narrowed, terminating in an angle of about 50°. Posterior 
two-sevenths a little expanded, traversed by a pair of straight longitudinal ridges, which diverse 
anteriad from the posterior end of gladius, marking off the marginal parts of both sides from the 
remaining central part. Margins-of posterior part folded ventrally so as to form a slender hollow 
end-cone, which is not complete ventrally except at a short end-part. No cartilaginous spine grows 
behind. Rhachis of gladius not thickened nor clearly marked off from vanes, but merely projecting 
dorsad and revealing an arch in cross section. * 


Measurements of Specimen Examined by Me. 


Dorsal length of mantle... ... ... +... bee 8 6. e e 4 — IIOO MM. 
Ventral length of mantle s.. ses mes ooo ono tee eno e eee 950 


33 


Greatest circumference of mantle ... ... oeer mes eee ee s. .... 800, 
Circumference of mantle at its anterior margin... ... se e 720 , 
Length of emarginated part of ventral mantle margin... ... ... ... 190 » 
Length of fins... aki sae see aka tee nee n tee wen Se Se 4093) 
-Total breadth of ins, see ses 200. are are ooo tee ae e e 820 s 
Diameter of funnel extremity >. ... ... uw. bi eme Alen alls 80 » 
. Breadth of funnel base between funnel- canibus ge Mile Testen aps a EOS Fi 
Tene tiro vii funnel wall... s on ee else s IÓ, 
Breadth. of funnel.valve .... ses see sen o oes sen co. h de 


length of funnel cartilages ona av veris eer oree ee Sasa. cio: ARR, 
- Breadth of funnel cartilages ... o... sse ...o tee se 
~ «Length of mantle cartilages sr sur cre cnm che lesa oes Dees cee - 130 


+ Length of nuchal cartilage 4.4 4. 2... aad See a mana a eee FQ ayy +s 
a Maximum.breadth.of nuchal cartilage ... ees ... eee mar cee 64 y 
Breadth of the posterior part of nuchal cartilage .... -eee eee are eee IÓ... ,, 
de Circumference SIAMO ele dica, Ween Ge: sro d aUe ep Dus M CONG 
Surge NA ie ey be VC ooo. eto | Right- 
Length of fist a ATMS — e. 6 ce ee ce che cr cr o 550 mm. 1180 mm. 


» 1380 p > 


e x.» Second Arms see e. e. ore mre eee per on 1050 
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Length of third arms s.. ses 4... s.l us e s 550 mm. 650 mm. 


»  »fourth arms ... ssa mw e. 2 e Tun. ce ce 780., 1400 ,, 
Diameter of largest sucker of first arms s.e. +... ees e e o... 17 mm. 

» npo» »  » Secondarms su see wes see eno... I9 , 

” » o» »  »thirdarms |... . oma 2 eee rm. 18 ,, 

m » ^» » fourth arms... ...o e... er E 5; 
Length of gladinis si YES wise cael. “Sst —— des LTO4O: gi 
Maximum breadth of ladies. ie ale ie CE Sn al ie da -120 5; 
Length of anterior narrow part of sega sfilano der Sed eee ACASO 1); 

»  » posterior expanded part of gladius .. .. .. 2. . 270 , 


Remarks.—The specimen in hand agrees very well with Mitsukuri and Ikeda’s description, but 
is much larger than their specimen. 

It is also agrees in every particular with Hilgendorf's description of Megateutlis martensii, 
although this is not so complete as might have been wished. M. martensii was based upon two 
enormous, but defective, specimens purchased in the same market as the specimen in hand. The 
locality where these spccimens were actually caught, was certainly in the vicinity of Tokyo Bay, since 
at that time communication was still difficult in Japan. In one of the two Hilgendorf's specimens, 
which proved of great service in his systematic search, the mantle is said to have measured 186 cm. 
in length, so that it must have been 76 cm. longer than that of the specimen now before me, and 
about twice as long as that of Mitsukuri and Ikeda's specimen. 

Locality.—Awa Prov. (Mitsukuri & Ikeda); Tokyo market (!). 


Family Onychoteuthidae Gray, 1849. 


Onychoteuthidae, Gray 1849, pp. 36, 45 (pars).—Adams, H. & A. 1858, p. 30 (pars).— Tryon 
1879, p. 168 (pars).—Pfeffer 1900, p. 154; 1908a, p. 63; 1912, p. 39.—Berry 1914a, p 
322 
Animals of moderate or large size, muscular and firm in consistency. Body elongated, attenuated 
posteriorly; fins terminal, sagittate. Eye-opening with a distinct sinus in front. Funnel groove well- 
defined around. Funnel cartilage elongated, more or less acutely pointed in front, with a single 
longitudinal groove; mantle cartilage ridge-like, linear. Olfactory crest well developed; sometimes 
nuchal fold also developed. Ribs of buccal membrane usually number seven, rarely eight. Arms 
equipped with biserial suckers only and no hooks. Tentacles ordinarily with a well-marked carpal 
fixing apparatus composed of suckers and pads; hand portion in young, with quadriserial suckers, of 
which those of the two inner series, as the animal grows older, usually undergo a change into hooks 
and those of the two outer series often disappear. Gladius slender, its posterior part more or less 
expanded into spoon-shaped lanceola with end-cone and cartilaginous spine. | . 


Subfamily Onychoteuthinae Pfeffer, 1912.. 
Onychotcuthinae Pfeffer 1912, p. 43. 


Buccal membrane with seven ribs; aquiferous pores six. No photophores present except in 


Onychote. uthis, 
. Key to the genera found in Japan. i 
Nuchal folds -present anioni iaia Onychotcuthis. 
No nuchal folds: à... sibilo ada nerrreveeriiezecescrereniciazeni cene ASOVOLEULRIS, 
CY Vahl ipteer date a Genus Onychoteuthis-Lichtenstcin; 1818. 


~~ Onychoteuthis, Lichtenstein 1818, p. 1591 (fide Hoylé); 1818a, p. 223.—d'Orb. et Fér. 1839, p 
328 (pars).—d'Orb. 1845, p. 383 (pars) —Adams, H. & A. 1858, p. 32 (pars) —Tryoù 
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Ga 168 spate? — Pfeffer 1900, pp. 156, 158; 1908a, p. 64; 1912, p. 29 — Berry 1914a, 
. 322 


"i of node size, attenuated posteriorly, with broadly sagittate fins. Nuchal folds present. 
Arms with biserial suckers of normal shape. Armatures on the hand of tentacles, composed of 
biserial hooks only; fixing apparatus on the carpus, consisting of suckers and pads, distinctly marked 
off around by fold. No hectocotylization. Gladius slender, furnished with dorsal carination, which 
appears through the dorsal integument as a well-marked dark streak ; posterior part a little expanded 
into a narrow spoon-shaped end-cone bearing a short cartilaginous spine. Photophores present within 
mantle cavity. 

Type —Loligo banksii Leach, 1817 (= Ciencia bergii EEN 1818). 


‘Onychoteuthis banksii (Leach, 1817). 


Japanese name: Tsume-ika (Tokachi Prov.) 


(Pl. XX, fig. 12; Pl. XXX, figs. 1,2). 


Loligo banksii, Leach 1817, p. 141. 

‘Onychoteuthis banksii, Fér. et d'Orb. 1839, p. 330, Onychot. pls. i-v, vii, ix, pl. xii, figs. 1-9.— 
Gray 1849, p. 53.—Goodrich 1896, p. 11.—Pfeffer 1900, p. 159.—Hoyle 1904, p. 35.— 
Hoyle 1904b, p. 19.—Pfeffer 1908a, p. 65, figs. 71-77.—Pfeffer 1912, p. 70, pl. iii, figs. 13- 
25, pls. iv-vi.— Berry 1914a, p. 322, text-fig. 31.—Sasaki 1916, p. 90.—Massy 1916b, p. 
165.—Issel 1920a, p. 9, figs. 5, 6.—Grimps 1925, p. 73, figs. 26-27; 1927, p. 11; 4 
textfigs. 

Onychoteuthis borcali-japonicus, Okada 1927, pp. 4-7. 


. This species is represented by fifteen specimens in the collections I have had access to. They 
measure up to about 29 cm. in mantle length, the larger ones of them being much larger than those 
described by Pfeffer. ‘The following description is connected with these Japanese specimens. . 

Body subfusiform, 14-1 as broad as long, parallel sided in the anterior two-fifths, then tapering 
to a slender end-part, which sometimes exhibits a marked keel on the ventral surface. Anterior 
margin of mantle projects a little in the mid-dorsal part while the ventral part is emarginated crescent- 
wise, the excavated part marked off on sides by short angular projections. 

Fins terminal, a little longer than half the length of body, united together into a rhombus 
broader than long. Both lateral and posterior angles somewhat pointed. Postero-lateral edges 
straight; antero-lateral edges convex. Anterior origins somewhat indented. 

Head as wide as mantle, and '/—/, as long as its dorsal length, marked off from neck by a 
conspicuous circular ridge. Eye-openings, when fully expanded, somewhat squarish, wider than half 
the thickness of head, with a distinct sinus on the anterior margin a little below the middle. Olfac- 
tory crests and nuchal folds form a ruche around the neck; the ruche composed of ten longitudinal 
folds on either side, of which the ventral six are proximally connected with a delicate transverse 
membrane. Funnel-groove deep marked off by a sharp ogee-arched edge; internally with no foveola 
nor folds. Funnel broad, conical, connected dorsally with the centre of funnel-groove by two stout, 
flattened adductors. Funnel cartilage elongated, about one-third as broad as long, and longer than 
half the length of funnel; pointed anteriorly, widening posteriad; longitudinal groove narrow, straight. 
Mantle cartilage ridge-like, linear, straight, about twice as long as funnel-cartilage. Funnel organ 
composed of a conspicuous ^ -shaped dorsal pad, and two small elliptical ventral pads. 

_ Arms Cd formula DELE 4727321; the longest about half as s long : as mantle. All 
thickness of arms. ‘Suckers biserial thr oughout, vn equal in size but those Si lateral arms slight- 
ly larger than those of the rest. Horny ring smooth. i 

- Tentacles variable in length but gencrally as long-as-head and body taken together; stem com- 
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pressed a little, nearly quadrilateral, with a narrow fold running along the dorsal edge of oral surface. 
Club expanded a little, 14-35 the entire length of tentacle, with a narrow dorsal web along the 
distal two-thirds; ventral protective membrane well developed, but feebly trabeculate. Principal 
armatures of tentacles consist of about 25 hooks in two series; of these the first ten are short, and 
nearly uniform, but hereafter those of the dorsal series become longer while those of the ventral series 
diminish in size. On the extremity are found a small round cluster of twelve minute suckers, and on 
the carpus a well-defined oral fixing apparatus comprising 8—10 suckers and as many pads. 

Buccal membrane with seven strong ribs, which are united, by so many connectives, with the 
dorsal surfaces of the first and second arms and the ventral surfaces of the third and fourth. 

Gladius slender, strongly carinated at the posterior part (Pl. XX, fig. 12). Vanes very narrow, 
broadest one-third of the way back, then becoming gradually narrower posteriad and folded ventrally 
at the same time. But at the posterior end they again become a little wider, forming a spoon-shaped 
lanceola with a shallowly excavated end-cone, to the dorsal surface of which is attached a short 
cartilaginous spine. 

Two pallial luminous organs present, anterior and posterior. The anterior is situated on the 
liver capsule near the anus, whereas the posterior is on the inkbag. They are longitudinal-oval or 
elliptical in shape and the posterior one is much larger than the anterior. They are connected with 
each other by a narrow commissural tissue running along the rectum. The details in structure are 


given by Okada (1927). 
The principal measurements of the female specimens from Hidaka Prov. are appended :— 


No. of specimen 


iii iv 


i | ii 
Dorsal length of mantle shes DI e ab eta, iens 232 mm. 


243 mm. 220 mm, 220 mm. 


Ventral length of mantle... .. s. n 2 +. 218 220 ,, 208 205 
Breadth of head EE DU 35 
Length of head Gel Gus QU eux alm dv Rie ah 38 
Length of fins e au s ss ss esse 135 
Total breadth of fins... .. .. .5. +... +... +. : 175 160 

Left Right | Left Right | Left Right 
Length of first arms... us us s i 85 85 ' i 80" n 


" dy Second arms .. i du esce emos 105,, 100,, 95» 


5 p third arms ca, sl ino avd wies ce P de 9553 95 955. 


» » fourth arms... eee o... s e. ss IIO, IIO,, 105 5, 


» , tentacles ola e cale "AGG “See a e 270,, 270, 2505, 


” » Clubs ese vos soe oos asa are ooe nia 60 ,, 60 ,, 2 60,, 


Length of nidamental glad... o... LL... +. . 45 mm. 


» 9» funnel cartilage ... o... us s +... 30 » 


" mantle cartilage ... aa Lu o... ss ... 60 ,, 


Remarks.—This species is widely distributed, and can be collected in all the oceans at numerous 
localitie sas given by Pfeffer (1912, pp. 79-88). In Japan it has hitherto been known only from 
Formosa. The specimens in hand were caught at Tokachi Prov., Kushiro Prov., and Hidaka Prov., 
all these localities being in the eastern coasts of Hokkaido; it is at times caught in plenty and is cured 
for the market. i 

Okada (1927) distinguishes the Japanese boreal form from those hitherto known, naming it 
O. borealijaponicus. The chief point of distinction given by him is as follows: les organes photogenes 
qui se trouvent sur le côté gauche de l'intestin et sont reliés entre eux par une étroite commissure ou pont. 
Besides this he gives in other parts of his paper some differences in size as well as in Structure of 
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luminous organs. To my regret I am not able to offer here any definite opinion upon his view as 
no specimen from other countries is represented in the collections at my disposal. But it should 
not be forgotten that the developement of luminous organs sometimes differs with age as well as with 
the season of the year, and it seems to be risky to determine the specific relationships merely by the 
structure of the luminous organs of a small number of specimens.* 


Genus Moroteuthis Verrill, 1881. 


Moroteuthis, Verrill 1881c, p. 393; 1882, p. 419.—Pfeffer 1900, pp. 156, 161; 1908a, p. 68; 1912, 
p. 104. 

Skin muscular, firm, warty. Body subfusiform, with a slender end-part and sagittate fins. 
Funnel groove well-defined around, internally smooth or with a | -shaped ridge. Funnel cartilarge 
lanceolate; mantle cartilage ridge-like, linear, not longer than twice the length of the former. No 
nuchal folds present. Eye-opening distinctly sinuated at the anterior margin far below the middle. 
Ribs and connectives of buccal membrane number seven each; its aquiferous pores six. Arms equipped 
with biserial suckers only and no hooks. Tentacles with biserial hooks on the hand, small crowded 
suckers at the distal extremity, and well-defined fixing apparatus on the carpus. Gladius slender, 
lanceolate, with neither carination nor distinct end-cone, but a conspicuous cartilaginous spine attached 
to the posterior end. 

Type.—Ommastrephes robusta Dall, 1876. 


Key to the species found in Japan. ; 
(a) Funnel groove smooth; middle and lateral teeth of radula faintly Bis or bicuspid ............ 
(b) Funnel groove ars de i ridge; middle did lateral eth of idus distinctly tri- and 
bicuspid respectively |—...5 «eese ee eee eee eee eene nennen sse eoe sees eseeseesosesscececeec M. LONDEN LU 


Moroteuthis robusta (Dall Mass.) Verrill, 1876. 


(Pl. XXX, fig. 7; textfigs. 171, 172.) 

Ommastrephes robustus, Verrill 1876, Amer. Jour. Sc. xii, p. 236. - 

Onychoteuthis (or Lestoteuthis ?) robusta, Verrill 1880, pp. 195, 246, pls. xxiii, xxiv. 

Moroteuthis robusta, Verrill 1881, pp. 275, 419, pls. 13, 14; 1881, p. 393.— Pfeffer 1900, p. 161; 
1908, p. 68, figs. 78, 79a, b; 1908, p. 294; 1912, p. 105.—Ishikawa & Wakiya, 1914, p 
435, pls. xliii, xliv. 

Ancistroteuthis robusta, Steenstrup 1882, p. 50.— Thompson 1900, p. 992, fig. 9. 


I have examined two specimens of the species, one of which was caught by a fishermen with a 
fixed net near Muroran on Oct. 16, 1921, whereas the other was discovered on the beach near Aba- 
shiri by one of natives on Nov. 13, 1924, both the localities being in Hokkaido. They were in much 
better condition than any specimens hitherto described, especially that from Abashiri, which was 
quite fresh and still of perfect condition when it was brought to me so that I found out many specific 
characteristics unknown till then. 

Animal gigantic; while fresh very soft to the touch and as gracious as Gonatus, and never so 
firm as in Onumnastrephes, 

Trunk subspindlical, with a truncated anterior end, and a somewhat attenuated posterior extre- 
mity. When traced in detail from before posteriad along the length, it very gradually widens at first 
to one-third down the length, whereby attaining the muximum breadth, which measures a little less 
than one-fifth the length. From this point it gradually narrows posteriad to the vicinity of the 
anterior origin of the fins, and thence tapers rapidly caudad, but from the middle region of the fins 


*) Okada's description is based on the specimens obtained by me from Tokachi, Hokkaido, and which are now 
preserved in the Hokkaido Imperial University. This note is given in favour of some use for the case when the form 
would be recognised to be a species new to science, as Okada omits the note in his description. 
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the tapering is again slackened and thus terminating in an attenuated end-part (textfig. 171). This 
part is solid, containing no visceral organ nor mantle cavity. In the specimen from Abashiri, the 
part was about 350 mm long and 70 mm. thick. 

i Mantle rather thin relative to the size 
of the animal, yet it measured 30 mm. in 
thickness near the broadest part of the 
body in the Abashiri specimen. Anterior 
margin of the mantle weakly emarginated 
ventrally between the faint projections of 
the ventral mantle locking cartilages; 
dorsally the margin forms a blunt angle in 
the middle where it resists internally the 
nuchal cartilage of the head. Surface 
sculpture of the mantle quite peculiar, con- 
sisting of numerous longitudinal ridges 1- 
3mm. wide which is easily torn away by 
rough handling of the surface. Sections 
show that the ridges are formed by inter- 
calation of the longitudinal fibrous bandles 
in cutis. The ridges run parallel with one 
another, though very frequently may go 
together in their way back; the interspaces 
between the ridges range from one to a 


RENE, 


I 


ii double breadth of the latter. : They are 
8 most well defined in the anterior one-third 
i of the mantle, whence they decrease 
if gradually in height posteriad, becoming 
à very indistinct or even quite fading out 


before reaching the middle region of the 
fin. The end-part of the body is quite 
smooth. 

Fins large, with a length a little 
greater than half that of the mantle; taken 
together sagittate, with an acute posterior 
extremity; decidedly longer than broad, 
the broadest part lying about one third the 
length. Anterior origins weakly auriculate 
on both sides of the body, their extreme 


ends of attachment are separated from each 
other by half the breadth of the body; the 
interspace measured 170 mm. in breadth 


Textfig. 171. , 


Moretenthis robusta (Dall mass.). A female from 
Abashiri, Hokkaido. x1/jg. 


in the Abashiri specimen. Antero-lateral 
edges convex, the convexity evenly conti- 
nuing to those of the rounded lateral 
angles. Post-lateral edges much longer than the preceding, and nearly straight except the most 
posterior part which is weakly concave. This part runs down along each side of the end-part of the 
body, regularly narrowing caudad and disappears some distance anterior to the extreme end of the 
body. This unfinned part was 50 mm. in the Abashiri specimen. Thus the fins are not strictly 
terminal in respect to the attachment to the body. They are smooth throughout and thin at the 
margin, but becomes as thick as the mantle near their attachment. 

Head roughly rounded cubical in shape, with nearly flattened dorsal and lateral surfaces; the 
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breadth exceeds a little the length, which is in turn about equal to the depth. Posteriorly it is sharply 
separated from the neck by a sharp edge, of which the dorsal part forms a blunt angle at the nape. 

Funnel excavation wide and deep, well marked anteriorly and laterally by a horseshoe-shaped 
ridge; the inside is smooth except for a | -shaped ridge, of which the base line runs parallel to the 
anterior boundary ridge and the vertical line extends anteriorly to the same ridge, bisecting the area 
enclosed. 

 Eye-opening wide, the greatest diameter is about one-third the depth of the head, the anterior 
margin produces a deep sinus which extends between the third and fourth arms. Lid thin except 
at the sinus where it is particularly thickened. 

Olfactory crest composed of three longitudianl folds of nearly equal size. They begin equally 
from the posterior boundary edge of the head and run posteriad, but suddenly curve upward to the 
vicinity of the nape before their reaching the posterior boundary angle of the neck. In the middle 
one and the dorsalmost of the three, the upward part joins with each other so that a narrow continous 
membrane is formed parallel to the posterior angle of the neck. 

Funnel subconical, with a truncated anterior end which in the Abashiri specimen measured 65 
mm. in breadth. The measurements of other parts of the funnel in the same specimen were as 
follows: the length along the median line of the funnel was 160 mm. and that from the anterior end 
to the posterior angle of the locking cartilage, 246 mm. Funnel valve broad (70 mm. in the trans- 
verse diameter in the said specimen), roughly semilunar, the distal margin extending within a short 
distance of that of the funnel. Funnel organ consists of relatively small, thin pads. Dorsal pad of 
inverted V-shape, of which the inner margin consists of two straight lines meeting each other anterior- 
ly at an angle of 50°, while the outer margin delineates an irregular curve: it forms at the anterior angle 
a semicircle which has a minute cuspidation at the apex, and on either side of this part the margin 
swings in to form a shallow bay there; the remaining part which corresponds approximately the 
posterior half, is straight, and meets posteriorly with the inner margin of the pad at a very acute 
angle. The pad has a faint ridge which runs parallel with the outer contour along the middle line 
of the breadth. The pad takes a posterior position, as compared with its allied species: the anterior 
end marks about the centre of the dorsal wall and the posterior ends lie on the level with the anus. 
Ventral pads elongate almond-shaped in outline, three and half times as long as broad, more acutely 
pointed posteriorly than anteriorly, more highly convex in the dorsal margin than on the ventral, and 
situated nearer to the posterior margin of the funnel than to the anterior margin. Measurements of 
the organ in the Abashiri specimen: depth of the dorsal organ, 130mm; length of each arm of the 
same, 200 mm; maximum breadth of the arms, 23 mm; length of the ventral pad, 87 mm., breadth of 
the same, 26 mm. 

Funnel cartilage lanceolate, very slightly narrowing, anteriad, its breadth is a little less than one- 
third the length, and more sharply pointed anteriorly than posteriorly, with a shallow median furrow 
which extends throughout the length, and curves weakly laterally. Its measurements in the Aba- 
shiri specimen measured 135 mm. in length and 43 mm. in breadth, while that of the Muroran speci- 
men were IIO mm. long and 20 mm. in breadth. 

Mantle cartilage consists of a longitudinal ridge about twice as long as the funnel cartilage, its 
anterior half is a little curved and prominent, while the posterior half is nearly straight and decreased.. 
in height posteriad. 

Arms unequal, the formula of length being 47 3— 27» 1, in which the longest is about half the 
length of the mantle; slender, evenly tapering distad. Thickness of their proximal portion, propor- 
tional to their length in order. First and fourth arms quadrangular in section whereas the second 
and third arms are more or less dorso-ventrally flattened, provided with a keel along the median line . 
of the aboral surface. The keel of the third arm is much stronger than that of the second, and ex- 
tends for about proximal two-thirds of the length. The web of the outer side of the fourth arm is 
very broad and still widens proximally where it joins with the base of the third arm forming a sheath 
for the tentacle. Narrow protective membrane on each side of the oral surface, spanned by short but 
strong ribs. Interbrachial webs very narrow, especially between the ventral arms. 
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Arm-suckers very small relative to the size of the arms, grobular in shape, obliquely pedunculate 
as usual, with a wide aperture which is armed with a smooth horny ring. They arrange themselves 
in two sparse longitudinal rows throughout. I counted 50-60 pairs in each arm in the Muroran 
specimen, in which most arms have perfect extremities. Several proximal pairs of suckers become 
larger very gradually distad, then come several other pairs of about similar size, whence the suckers 
become smaller very gradually to minuté ones at the extremity. 

Tentacular arms slender, nearly as long as the body, decreasing in thickness very gradually 
distad, the proximal part is about as thick as lateral arms. Club only a little expanded, nicely 
lanceolate, attenuated at the distal extremity, with a narrow dorsal web which extends for the distal 
two-thirds of the length; very narrow protective membrane on each side. 

Carpal adhesive organ oval in shape, enclosed by a low ridge, with about ten suckers and pads, 
of which the arrangement in the specimens examined were as follows : 


Specimen from Abashiri Specimen from Muroran 
Right Left Right Left 
S p p p 
pp à ss ss SS 
SSS PPP PPP PPP 
ppp sss SSSS SSSS 
SSSS PPPP PPPPP . PPPP 
PPPP SS SS S SS SSS 
SSS PPP P P pp 
p S S S 


Notice: p and s in the above table indicate a pad and a sucker respectively. 

The suckers of the organ are pail-shaped, and each with a very short peduncle and a wide aper- 
ture with a smooth horny ring. 

Armatures of the hand portion consist of 36 hooks arranged in two sparce longitudinal series, 
those of the ventral series are on the whole larger than those of the dorsal, and in each series several 
of the basal ones gradually increase in size distad and the succeeding 3 or 4 are the largest, whence 
they decrease in size distally. 

Buccal membrane broad, spanned by seven ribs, each of which projects in àn acute point beyond 
the free margin of the membrane. Each rib is fastened to the base of the corresponding arm by one 
membranous ligament except the dorsalmost, which is connected by a double ligaments with the 
both arms of the first pair. These ligaments and those of the second dorsal ribs are joined to the 
dorsal protective membranes of their opposite arms, while the ligaments of the remaining ribs are con- 
nected with the ventral protective membranes of the corresponding arms. 

Outer lip almost as thick as the thickest part of the buccal membrane, irregularly wrinkled. 
Inner lip very thick and papillate distally as usual. Mandible and radula well agree with the descrip- 
tion by Verrill, Cephalic cartilage soft, being nowhere chondrified. 

Gladius lanceolate, extending for the whole dorsal length of the mantle, consisting of a rachis, 
lateral vanes and a posterior cartilaginous rod (textfig. 172). The rachis widens at first backward, 
and attains its maximum size near one-fifth the length from the anterior end, whence it narrows 
gradually and regularly caudad. The vanes originate on either side of the rachis about one-eighth 
the length from the anterior end where the gladius attains its maximum dimension. From this point 
it becomes very gradually narrower backward and forms an end-cone at the junction to the posterior 
cartilaginous rod. As is usual the case the vanes compose together with the rachis an arch, en- 
closing ventrally a shallow concavity, of which the central part is enclusted by a cartilaginous sub- 
stance. The substance is, however, not of uniform breadth and thickness, but becomes thicker and 
broader caudad. The cartilaginous rod is slenderly conical, regularly tapering caudad, and occupies 
about posterior one-third of the entire length of the gladius. It is quite round everywhere, in section 
solid, and consists of concentric cartilaginous layers, but the anterior end fitting the end-cone, en- 
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closes an oblique concavity, the dorsal margin of which extends forewards about one-fifth the entire 
length of the rod. 

Whole external surface of the head, neck, body, fins and funnel are 
similarly deep reddish brown. This can be said also for the arms and 
tentacles, but their oral and ventral surfaces are of a little lighter tint. 
The outer surface of the buccal membrane is also of the same colour, 
although the inner surface is quite colourless. Inner and outer lips also 
colourless. Inner surfaces of the funnel and mantle as well as the visceral 
sac tinged with the similar brown, but the intencity varies greatly in 
different parts; the deepest is the funnel and the anterior part of the 
mantle except around the ventral resisting cartilage which is characteristi- 
cally faint in colour. Blood vessels exposed to the mantle cavity are also 
fairly deep in colour. Gill leaflets clear greenish yellow, margined by the 
brownish blood vessels, so that the gill as a whole exhibits a vivid con- 
trast of the colorations. Gladius colourless throughout and transparent, 


but the cartilaginous rod is translucent. 

The Abashiri specimen was dissected, but no marked specific charac- 
teristic was made out. The inkbag was very small as compared with the 
size of the body measuring only 40 mm. by 10 mm. but the duct was very 
long, extending nearly along the whole length of the rectum. The ovary 
was about 250 mm. long, 200 mm. wide and 140 mm. thick, and separated 
by median septum into lateral halves, each of which contained numerous 
mature eggs measuring about I mm. in length and 0.76 mm. in width. 
The oviduct of the each side winded finely in a close zigzag way, the 
wind numbered 15. The nidamental glands measured 400 mm. in length 
and 80 mm. in breadth. 

Dimensions other than those given above in the specimens examined 
were as follows. 

Remarks.—The present species has hitherto been known by five 
specimens, three of which were those discovered by Dall near Iliuliuk, 
Unalaska, and have been materialized for the original description of the 
species. The fourth specimen is that of Thompson, obtained also in 
Unalaska. The fifth specimen was described by Ishikawa and Wakiya, 
and is said to have been found in the stomack of a sperm whale which was 
captured in the open sea off the south of the Tsugaru Straits. 

'The specimens at my disposal constitute thus the sixth and seventh 
known to science and correspond in size to Thompson's specimen, and 
also to the second largest of Dall's, and is far larger than Ishikawa and 


Textfig. 172. d . Kp td : 
VIMUS i ae Wakiya’s. They well agree with the original description except in a few 
Moroteuthis robusta a. . . è . H : 
mass.) Ventral a of respects. 1) The eye-opening is much broader in mine than in Dall’s, in 

shell of specimen from which its diameter is said to be 25 mm. 2) In his specimens the mantle is 


iri 1 : ; SERE 
PARS e said to be firm and dense, not soft as in my case, and 3) the cartilagin- 


ous rod of the gladius is deep brown or amber- colour, and 4) the vanes of the same is very narrow 
as compared with mine. But these differences except the last are very probably due to defferent 
states of preservation. Indeed; of the two specimens examined, the one from Muroran, being preserv- 
ed for fairly long time in alcohol, has much firmer consistency than the other, and the gladius is 
brownish throughout. The difference to be taken into consideration between mine and Dall's is the 
difference of the breadth of the vanes of the gladius, which I am, however, greatly inclined to consider 
as due to the imperfect state of gladius in the side of Dall's. 

According to the descriptions by Thomposon and by Ishikawa and Walia: the cutis has 
characteristic longitudinal and transverse or more or less oblique and transverse folds. In the speci- 
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Locality of specimen 


Abashiri 


N 
Gu 
ui 


Muroran 


Dorsal length of mantle... 


I 615 mm. 


1450 mm. 


Ventral length of mantle 


1565 


1360 ,, 


Circumference of the body at the anterior end 


» » at the broadest part 


815 ,, 


» » Origin of fins 


Length of head... 


Depth of head ... 


Breadth of head 


Length of fins ... 


740 LE 


Total breadth of fins 


700 ,, 


650 ,, 


‘Length of first arms 


Left Right 
590 mm. 600 nun. 


Left Right 
330(—)mm. 600mm. 


second arms ... 


620 ,, 615( —)mm. 


310(—),, 7CO 4, 


third arms 


717 ” 664( —) ” 


710 mm, 700 ,, 


forth arms 


750 5, 494(—) è» 


730 55 725 5 


tentacles... 


1346(—)mm. 1367 mm, 


1100 ,, 1350 


tentacular clubs ... 


114(—),, 210 ,, 


20( — )mm. 200 


gladius 


1610 mm. 


1446 mmn. 


horny part of gladius 


Breadth of the same 


Length of cartilaginous rod ... 


Maximum diameter of 


1300 ,, 


120 ,, 
390 1) 
45 > 


120 4, 


117 LU 


———————— M—MM 


379 ” 


42.» 


mens at my disposal, however, these were not made out at least in the fresh specimen from Abashiri, 
although the specimen from Muroran which was brought to me in preserved state, the cutis showed 
similar folding here and there as given by the said writers. Other differences of the present specimens 
from that description by Ishikawa and Wakiya are that in their case the sinus of the eye-lid ends 
directly at the base of the third arm not turning toward the space between the third and fourth arms, 
and there is a distinct furrow along the mid-dorsal line of the mantle, which is quite destitute of in 
my case. Moreover, the fins are said to be unsymetrical in shape instead of symmetrical as in my 
case. . 

'The species seems not very rare in boreal seas of the Asiatic side of the North Pacific. Its dis- 
covery on their coast has often been reported to me the localities informed are: Etrup I. Kunashiri 
I. both belonging to Kurile group, and Nemuro and Kushiro, two provinces in Hokkaido. 

Locality —Unalaska (Dall, Stimpson), South of Tsugaru Straits (Ishikawa and Wakiya), Abashiri 
(!), Muroran (!). 


Moroteuthis lónnbergii Ishikawa & Wakiya, 1914. 


Japanese name: Kagi-ika (Sagami Prov.) 
(Pl. XX, fig. 13; textfig. 119.) 


Moroteuthis lóuubergit, Ishikawa € Wakiya 19142, p. 445, pls. xlv, xlvi—Sasaki 1916, p. 91. 

This species is represented by seven female specimens in the collections at my disposal. Although 
they are not yet fully mature their mantle already measures up to 210 mm. in length. The largest 
specimen of Ishikawa and Ikeda’s is said to have a mantle-length of 275 mm. 

Body cylindrical in its anterior half, whence it tapers at first rapidly but gradually afterwards so 
as to form a slender end-part. Length about five times the breadth. Anterior margin of mantle 
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projects at the mid-dorsal part in a broad and very low triangle. Ventral part of the margin broadly 
excavated in the middle, the excavated part delimited by short angular projections on sides. 

Fins taken together sagittate, acutely pointed behind, the broadest part existing a little in front 
of the middle. Antero-lateral edges a little convex; postero-lateral edges also convex in the anterior 
parts but distinctly concave in the posterjor. Length about equal to the total breadth and also to a 
half of mantle-length, a little disagreeing with Ishikawa and Wakiya’s description. 

Head in good preservation as broad as mantle opening and distinctly marked off from neck by a 


"+ more or less prominent ridge. This forms a blunt angle in the mid-dorsal part, extending laterally 


and then ventrally in a wavy course. Eye-opening furnished with a deep subventral sinus extending 
towards the space between third and fourth arms; dorsal margin of sinus much thickened. Funnel 
groove comparatively deep, well defined by a sharp edge, of which the posterior parts are raised into 
folds holding the funnel laterally. In the groove is found a horseshoe-shaped ridge running parallel 
with the boundary edge and connected with it by a short longitudinal ridge anteriorly. Olfactory 
crest on each side composed of three longitudinal folds. The ventralmost of these three is the nar- 
rowest, confluent with the posterior boundary fold of the funnel grove, while the remaining two are 
. more or less semilunar, connected with a narrow, but long, transverse fold posteriorly. No nuchal 
folds present. Nuchal cartilage conspicuous, about twice as long as the collar-like portion of funnel 
is high; roughly panduriform, constricted near the middle; posterior end a little more acuminated than 
the anterior; maximum breadth about a quarter of the length; median ridge with a distinct groove 
along the crest. 

Funnel conical, extending halfway to the space between ventral arms; posterior margin of collar- 
like part emarginated at dorso-lateral part, then extending dorsally and caudally so as to a marked 
projection along either side of nuchal cartilage. Funnel cartilage pliant, slender, about four times as 
long as broad; sides parallel or slightly concave; extremities rounded, but the anterior is a little sharp- 
ened. Locking groove runs the whole length of the cartilage along its median line, the inner border 
being much more prominent than the outer. The corresponding cartilage of mantle consists of a 
straight, streak-like ridge about half as long again as the former cartilage. 

Arms subequal, the formula of length being 4>3>2>1 or 473-271 or 4727371; the 
longest about two-thirds the length of mantle. Third pair flattened dorso-ventrally, the others 
quadrangular in section. All with either web or carination on the aboral surface; the carination 
especially well developed on the third arm where it is as high as the length of suckers. Protective 
membranes uniform, and narrow, the breadth being less than the length of suckers. Suckers biserial ; 
none modified into hooks; horny ring smooth. 

Tentacles about as long as mantle. Stem nearly quadrilateral, provided on the aboral surface 
with a narrow membrane extending to the base proximally and to some distance up the club distally ; 
oral surface flat, marked off by folds on sides. Club expanded a little, lanceolate, comprising a 
quarter of tentacle; the distal two-thirds occupied by dorsal web, which rather rapidly fades out 
posteriorly, without connecting itself with the aboral membrane of stem. Well-marked oral fixing 
apparatus present on carpus, bearing about eight suckers and pads, encircled by a fold. Hand portion 
equipped with about twenty-six hooks arranged in two series. In the ventral series, hooks become 
longer to the sixth or seventh, then diminish in size, the distalmost being much smaller than the 
proximalmost. Hooks in the dorsal series are on the whole much smaller than those of the ventral 
and the largest is the sixth, then suddenly diminish in size distally. Extremity of club furnished 
with 10-12 minute suckers crowded in a rounded group. 

Buccal membrane very thick, broad, with seven strong ribs markedly projecting beyond the 
margin. Connectives also seven, the dorsalmost deeply bifurcate; connected with the dorsal surfaces 
of first and second arms and the ventral surfaces of the third and fourth. Outer lip thin, inner lip 
very thick, papillous. Pores six in number. 

Skin firm, fleshy, warty. Warts on mantle wrinkle-like, running lengthwise, anastomosing one 
another by oblique branches. They measure 0.3-0.8 mm. in breadth, distant from one another as far 
as their own breadth. Warts on head shorter and more closely set than on mantle but less prominent. 
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Radula consists of seven rows of teeth. Median teeth distinctly tricuspid, the lateral cuspi 
about half as long as the central. Inner lateral teeth bicuspid, a little shorter than the former 
teeth. Outer lateral teeth unicuspid, as long as two succeeding inner lateral teeth measured 
together. Marginal teeth also unicuspid attaining a length of 
three succeeding inner lateral teeth combined together (text- 
fig. 119). 

Gladius slender, lanceolate, arched dorsally, its axial region 
again elevated so that the whole cross section is the form of a 
trifoliate arch (PI XX, fig. 13). Vanes narrow; rudimentary in 
the anterior one-six of the length, then widening to the point 
about two-fifths the length of gladius from its anterior extremity. 
Hereafter they evenly and gradually narrow caudad, without 
forming any expansion or any end-cone posteriorly. To the 
dorsal side of this extremity is attached, however, a conspicuous 
cartilaginous spine about one-third as long as the remaining 
parts of the gladius. The spine regularly tapers. to a very 
short point, compressed laterally, the dorsal edge flattened 
and the ventral comparatively sharp, so that the whole 
apperance is almost like that of a knife blade. 

Remarks-—The specimens examined, upon which the above description is based, agree in 
principal characters with Ishikawa and Wakiya’s original statement and there is no doubt as to their 
identity. 

The species is often caught in Sagami Bay, but not in so great a quantity as economically valued. 

Locality —Misaki (Ishikawa & Wakiya; Sasaki); Hayama (Ishikawa & Wakiya); off Atami 
(Sasaki); Manazuru (!), all the localities being in Sagami Bay. 


Textfig. 119. 
Moroteuthis linnbergit. Radula; X 40. 


Family Enoploteuthidae Pfeffer, 1900. 


Enoploteuthidae, Pfeffer 1900, pp. 152, 163; 1908a, p. 73; 1912, p. 118.—Hoyle 1904b, p. 10.— 
Chun 1910, p. 52.—Berry 1914a, p. 325. 

Veranyidae, Chun 1910, pp. 139, 143. 

Onychoteuthidac, Carus 1890, p. 448 (pars). 


Animals usually of small size; muscular in consistency, but partly may be choroidal or membran- 
ous. Body conical or hemifusiform; posterior end bluntly or sharply pointed. Fins usually large, 
terminal or subterminal. Eye-opening ordinarily sinuated in front. No nuchal folds present. Olfactory 
crest usually developed, often bearing tuberculus olfactorius. Funnel-groove rather ill-defined, with 
no foveola nor any folds internally. Funnel cartilage ovate or lanceolate, with a simple longitudinal 
groove. Arms in adult equipped with numerous biserial suckers in two series; their extremity usually 
with minute suckers also in two series. Tentacles in adult, furnished with more or less well-defined 
fixing apparatus on their carpus, and uni- to biserial hooks as well as uni- to quadriserial suckers on 
their club (in Pyroteuthis and in the young of other genera there are found suckers only on the ten- 
tacles; the latter disappear in the Octopodoteuthinae as the animal grows older) Buccal membrane 
with 6-8 ribs and connectives. Gladius penni-form, with no hollow end-cone nor any cartilaginous 
spine behind. Photophores almost invariably present; they may occur in skin, on eye-balls, at the 
extremity of arms, or in mantle cavity. So far as known, hectocotylization affects either arm of the 
ventral pair. 


Key to the subfamilies and genera represented in Japan. 
(A) Innumerable minute photophores on the ventral surface of both mantle and head, as well as on 
the aboral surface of ventral arms; some larger ones on eye-balls ..................... ee eoeeees 
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(a) Photophores on mantle and head, grouping themselves in several longitudinal zones; no 


marked photophores at the tip of ventral arms; biserial hooks on tentacles ..................... 

DEN moet E Gen. Exoplotenthis; 
(b) Photophores on mantle and head, evenly distributed; no marked photophores on the tip of 
ventral arms; uniserial hooks on tentacles.............. eee eee c cese eee Gen. Abralía, 

(c) Photophores on mantle and head, evenly distributed; three marked photophores at the tip 
of ventral arms; uniserial hooks on tentacles; right ventral arm hectocotylized ............... 
S Gen. Watasenia,’ 

(B) Large round photophores sparsely and regularly scattered on the ventral surface of mantle; 
no (at least not marked) photophores on eye-balls ..................... Subfam. Arcistrochirinac. 

(d) Large photophores on mantle and head ; numerous biserial hooks on tentacles; body bluntly 
ended hehind....oocononnonconconconess — ————— E: Gen. Thelidioteuthis. 

(C) No photophores on mantle, head and eye-balls........................ Sabfam. Octopodoteuthinae. 
(e) Tentacles absent in adult though present in young .......... eene Gen. Octopydoteuthis 


Subfamily Enoploteuthinae Chun 1910. 


Enoplomorphae, Chun 1908, p. 86. (pars). 
Enoploteuthinae Tribus Enoplomorphae, Chun 1910 pp. 56, 78 (pars). 
Enoplotenthinae, Pfeffer 1912, pp. 124, 125.—Berry 1914a, p. 325. 


Body somewhat sharply pointed behind but not forming any attenuated end-part projecting far 
beyond fins. Fins terminal or nearly so, large, sagittate; extending at most for two-thirds the length 
of mantle. Buccal membrane, free with eight ribs and connectives. Innumerable minute photophores 
occur on the ventral surface of mantle and head; usually also some on the aboral surface of arms. 
Small or large photophores present in a series along the ventral periphery of eye-balls. 


Genus Enoploteuthis d'Orbigny, 1839. 


Enoploteuthis, d'Orb. in d'Orb. et Fér. 1839, p. 336 (pars).—Gray 1849, p. 46 (pars).—Adams, 
H. & A. 1858, p. 30 (pars).—Tryon 1879, p. 172 (pars).—Pfeffer 1900, p. 165; 1912, p. 
126.—Hoyle 1904b, p. 12. 


Body conical, muscular, but choroidal at the end-part. Fins nearly terminal, broadly sagittate, 
24-34 as long as mantle. Buccal membrane evenly reddish throughout; ribs, processes, and con- 
nectives numbering eight each. Arms in adult, furnished with biserial hooks on the proximal part 
and biserial suckers on the distal. Tentacles with well defined fixing apparatus on the carpus, biserial 
hooks on the hand, and quadriserial suckers on the distal extremity. Right ventral arm hectocoty- 
lized, provided with hooks, suckers and two semilunar membranes. Gladius penniform, devoid of 
distinct end-cone. Innumerable minute uniform photophores form several longitudinal zones on 
mantle and head, four zones on funnel, two or three zones on fourth arms, and a single zone on third 
arms. 8-10 small photophores arranged in a series along the ventral periphery of eyeballs. 

Type.—Loligo leptura Leach, 1817. 


Enoploteuthis chunii Ishikawa, 1914. 


(PI. XXL figs. 1-5; textfigs. 120-122.) 


| Enoploteuthis chunit, Ishikawa 1914, p, 401, pls. xxxviii, xxxix.—Sasaki 1916, p. 91; 1920, p. 
I95. 
'Two male and four female specimens which I have collected at Toyama Bay are referred without 
hesitation to this species. 
Body rather muscular, but choroidal at the end-part; nicely conical, a little longer than one-third 
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of its own maximum breadth (Pl. XXI, fig. 1). Anterior margin of mantle projects slightly in the 
mid-dorsal parts; its ventral part broadly emarginated at the middle, the emarginated part marked off 
on sides by angular projections, and showing another faint projection in the middle. Fins together 
broadly sagittate, the combined breadth somewhat greater than the length, which measures in turn 
more than two-thirds the length of body; lateral angles rounded; posterior part attenuated, extending 
posteriad along the end-part of body, but not so far as to reach its extreme end. 

Head comparatively large, slightly narrower than mantle-opening, a little depressed dorso- 
ventrally, marked off from neck by a quite blunt edge. Eyes large; their opening wide, ovate, furnish- 
ed with a distinct sinus on the anterior margin a little below the middle. Olfactory crest composed 
of three longitudinal folds: the lowermost the smallest, triangular, running dorsal and posteriad; the 
middle the longest, parallel with the former; the uppermost the thickest and broadest, though very 
short, semilunar, extending straight posteriad, and finally coming into contact with the middle fold at 
the posterior end. From this end starts a thin narrow fold traversing the neck transverselly to the 
nuchal region. Nuchal cartilage ovo-lanceolate, a little narrowing posteriad, sometimes slightly con- 
stricted near the middle, traversed along the median line by a marked ridge, which has a faint groove 
along the crest (PI. XXI, fig. 2). Maximum breadth of the cartilage cqual to about one-third of its 
length, this being in turn a little shorter than height of the collar-like portion of funnel. 


A 177 
Y 


121 


Textfig. 120. 
Kuoploleuthis chunii Funnel laid open: x 3. 


Textfig. 121. 
Knoploteuthis chunii. Largest sucker of third arm; x 65. 


Textfig. 122. 


Fnoploteuthis chunti. Ylorny rings of tentacular suckers;x 75. A. From one of suckers 
of hand portion. B. From largest sucker of distal portion. 


Funnel comparatively small, extending less than to the middle of head; adductors number two, 
strong, dorsally attached. Funnel groove somewhat deep, ill-defined in front but clearly marked 
off on either side by a fold, which is confluent with the lowermost fold of the olfactory crest 
posteriorly. Dorsal pad of funnel organ A-shaped, each ramus with a roughly semilunar lon- 
gitudinal fold at the anterior part (textfig. 120); the fold sometimes is thick and situated very near 
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the outer margin of the ramus, if so, then it appears very much like an elevated margin of the latter. 
Ventral pads of the same organ elliptical, a little broader than the rami of the former pad. Funnel 
cartilage slenderly ovate, acuminate anteriorly, rounded posteriorly, two and a half times as long as 
its own maximum breadth; locking groove longitudinal, rather shallow, situated nearer to the outer 
margin than to the inner, and its inner side much more sharply edged than its outer side. Mantle 
.cartilage composed of a nearly straight streak-like ridge half as long again as the preceding cartilage. 

Arms long, subequal, the formula of length being 47 22377 1; the longest about two-thirds the 
length of mantle. First pair flattened from side to side, while the remaining pairs are quadrangular 
in section; on the former, a broad keel traverses the whole length, attaining at about the middle its 
maximum breadth which measures over than the breadth of the arms. First and second pairs with 
a narrow keel on about the distal half; on the latter pair the keel is a little broader and deviates 
towards the ventral side, making itself out as a web. Fourth pair with a broad web along the outer 
side, having an uniform breadth in the proximal half, then evenly and gradually narrowing towards 
the extremity. . Protective membrane broadest on the ventral side of third arms where it measures 
more than the height of suckers, strongly trabeculated; next broadest on the ventral side of second 
arms, and narrowest on the dorsal side of fourth arms. Armatures composed of hooks and suckers, 
the former occupying the proximal 24-34 of arms and the latter, the remaining distal part. Their 
number in four specimens examined is given in the following table: 


S Left arm Right arm 
ex 
No. 

of hi IV II II 111 
Specimen ai 

Hook | Sucker] Hook |Sucker| Hook |Sucker| Hook | Sucker} Hook | Sucker} Hook | Sucker| Hook | Sucker] 

i 9, 87mm. | 31 | 28 | 24 26 | 38 

ii 9, 81 ,, 29 | 26 | 23 25 | 31 

iii 9, 60 ,, 23 | 25 | 21 | 27 | 23 | 28 

iv $5.63. ys 26 | 29 | 22 | 30 | 22 | 28 

v 8, 62 ,, 26 28 22 29 2I 27 


Horny ring of arm-suckers dentate on the distal margin; the teeth much like those of a comb, 
numbering 8-10, the inner the longer (textfig. 121). Facetts of papillate area arranged in three or 
four rows at the distal part and in two rows at the proximal; their papillae very faint in the proximal 
facetts but comparatively marked on the distal facetts, especially marked and long are those of the 
innermost row of the distal facetts. 

Hectocotylization affects the distal part of right ventral arm (Pl. XXI, fig. 3). In the subterminal 
part of the arm, the narrow protective membranes of both sides are swollen into two elongate semilunar 
membranes. The membranes are equal in breadth and length; but the ventral one is situated a little 
more proximally than the dorsal. The hooks of this arm, as shown in the above table, number 26, 
of which the distal six are set opposite the ventral semilunar membrane. The terminal part of the 
arm beyond the semilunar membranes shows about twenty small suckers. 

Tentacles slender, about one and a half times the length of mantle; stem as thick as the thinnest 
of arms, four-sided, with a very faint fold along the whole length of the aboral surfacc. Club slightly 
expanded, occupying the distal 14-1 of tentacles; to the ventral side of the proximal part is attached 
an elongte-semilunar fold, which is about one-third as long as the club itself (Pl. XXI, fig. 4). Dorsal 
web begins one-third up the club, then gradually widens distad, proximally continuing with the aboral 


Cephalopoda of the Japanese and Adjacent Waters. i 241 


fold of stem. Fixing apparatus on carpus well defined, though not marked off by any distinct mem- 
brane, oval in outline, provided with about five small suckers and five pads as well as two or three 
pad-like peduncular bases of suckers. Hand portion of club equipped with about nine hooks in two 
series, ventral and dorsal. Hooks of the ventral series larger than those of the dorsal; especially 
larger are the second and third ones of that series from its proximal end. Besides the hooks, there 
are at the base of this portion a few minute suckers, which vary in number in the different individuals. 
Horny ring of these suckers equipped with 20-23 blunt teeth set at equal intervals along the whole 
margin (textfig. 122). Distal 5-8 of these teeth comparatively long, directed proximad; the remain- 
ing ones very short growing on the outer surface of the margin so that its extreme edge remains entire. 
Distal portion of club provided with about 90 minute suckers thickly crowded in four series; their 
horny ring dentate almost as in the handsuckers, but the teeth are a little less numerous and more 
regular. 

Buccal membrane compratively broad, uniformly purplish, supported by eight strong ribs, which 
project far beyond the margin of the membrane. Connectives also number eight, attached to the 
dorsal surfaces of arms, but the third arm is connected on the ventral surface. Inner surface of the 
membrane thickly papillose. 

Gladius penniform, about seven times as long as its own maximum breadth, shorter than mantle. 
Rhachis with a sharp keel, which is visible on the back of the animal as a median blackish streak. 
Vanes begin one-fifth down the rhachis, rapidly widening to the end of the next fifth and then gradu- 
ally narrows posteriad but again a little expanded in the last fifth, Margins of vanes very thin, 
distinctly separated from the central part by two straight lines meeting. together at an angle of about 
20°. 

Mantle, funnel, head and two ventral pairs of arms all decorated on the ventral surface with 
numerous minute photopnoies of apparently uniform structure. Photophorcs of mantle arranged at 
its anterior half in eight longitudinal zones, each of which consists of two or three irregular rows of 
the organs; the outermost zone on either side exhibits the most irregular and sparsest grouping of all. 
All the zones are continuous in the posterior half of the mantle so that the organs are evenly distri- 
buted there: 

Photopores on head crowded in five longitudinal zones consisting two or three irregular rows of 
organs each. Median unpaired zone begins within the funnel groove, running straight to the space 
between the ventral arms where it is divided into two branches; these proceed the inner edge of the 
said arms towards their extremities. Other photophores of head as well as those of funnel and arms, 
arranged roughly likewise as those of Exoplotenthis leptura. 

Photophores on eye-ball small, eight or nine in number, arranged in a weakly zigzag row along 
the ventral periphery (Pl. XXI, fig. 5). The two of both ends of the row a little larger than the rest, 
attaining a diameter of about 0.8 mm. in a specimen of 87 mm. mantle length. 

The principal measurements of the specimen examined are appended: 


No. of specimen i ii iii iv v 
Sex 2 9 9 ô ô 
Dorsal length of mantle ... ... ... 87 mm. 81 nm. 60 mm. 63 mm, 62 mm. 
Ventral length of mantle... ... .. 81 , 76 4, 54 5» 57 » 56 ,, 
Circumference of anterior margin of 
mantle o anio anno 64 » 60 ,, 54 5 5° 5, 49 » 
Breadth of mantle .,,. .. .. .. 25» 23 34 2E 4, 20 ,, I9 y 


Distance from anterior edge of fin to 


hind end of mantle SML Saona 62 , 59 » 45 os 47» 47 » 
Total breadth of fins... ... ... 65 5» 63 » 50 4, SÍ 4 5° , 
Length of head ... .. .. .. .. 24 4 24 y 19.5 55 20 ,, 19 >», 
Breadth of head... ... o... ... us 23 5 20 , 16.5 n» 17 45 Won 
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24 
No. of specimen i ii iii iv 
Sex 9 9 l Q 5 
Left Right | Left Right | Left Right | Left Right] Left Right 
Length of first arms... 1.0... +... 44 mm. 45 mm. | 45 mm. 45 mm. | 38 1m. 37 mm. | 40 nm. 40 mm. | 38 mm. 38 mm. 
ra , second arms... o... .. | 46 4 46,5, | 485, 485, |40 5 4053 | 44,4, 44» 139 » 39 » 
M » third arms... 1 44 5». 44» | 47 5 485 | 40, 40, AX. dde] 39 » 39 » 
wc qp fourth arms A A | AP dE PEPE 
> , tentacles... sre ... us 120 , 120,, {107 n» 107 55 | 71 5 72 55 — 735» 
clubs ... EPG 77:8 IS TS as — 16, 


Remarks.—The agreement of the specimens referred to with Prof. Ishikawa's original description 
is almost satisfactory except in the funnel organ, in the olfactory crest, in the gladius, and in the 
suckers. The discrepancy in the last organ is noteworthy: the tentacular suckers in the specimens 
now before me are somewhat like what he has depicted as an arm-sucker, and this in my specimens 
strikingly resembles the sucker illustrated by him as a tentacular sucker. 

This cuttle fish is often caught, mixed in large schools of Watasenia scintillans in the coast of 
Etchü Prov. Prof. Ishikawa’s and my specimens both have come from that region. 

Locality —Toyama Bay (Ishikawa; Sasaki); Bungo-suido, from stomach of fish (Albatross!). 


Genus Abralia Gray, 1849”. 


Abralia, Gray 1849, pp. 46, 50.—Adams, H € A. 1858, p. 31.—Pfeffer 1900, pp. 166, 167; 1912, 
p. 762.—Chun 1910, p. 57.—Berry 1914a, p. 326. 
Asteroteuthis, Pfeffer 1908a, p. 292; 1912, pp. 124, 128. 


Body conical or subfusiform, muscular but somewhat choroidal at the end-part. Fins broadly. 
sagittate, nearly terminal and about two-thirds aslong as mantle. Arms in adult with biserial hooks 
on the proximal parts and biserial suckers on the distal. Left ventral arm hectocotylized, with hooks 
and two semilunar membranes, but devoid of suckers. Tentrcles with an ill-defined fixing apparatus 
on the carpus, uniserial hooks and biserial suckers on the hand, and quadriserial suckers on the distal 
part. Buccal membrane sparsely dotted with reddish chromatophores; ribs, processes, and connec- 
tives numbering eight each. Innumerable minute photophores uniformely distributed on the ventral 
surface of animal, consisting of two or three different kinds of structure. Five photophores present 
on each eye-ball. 

Type Onychoteuthis armata Quoy and Gaimad 1832. 


Key to the species found in Japan and vicinity. 
Only 3 hooks on each tentacle ................... eese. Sour ids eene cL. andamanica. 
6 or 7 hooks on each tentacles .................. cues sees. ennemi A, miltiftamata n. sp. 


Abralia andamanica Goodrich, 1896. 


(Pl. XXI, figs. 6-8; textfig. 123.) 


Abraha andamanica, Goodrich 1896, p. 9, pl. ii, figs. 38-45.—Sasaki 1916, p. 92. 
Asteroteuthis andamanica, Pfeffer 1912, p. 92. 


This species is represented by two mature male specimens from Sagami Bay in the collections at 


*) Original Description by Gray: Body smooth, granular beneath, with scattered larger tubercles.— Head granular. 
—Sessile arms elongate, with a single series of alternating hooks at the base, and double row of hemispherical cups 
at the tip. Tentacular arms long, slender; club distinct, with a few long acute hooks alternating with a series of cups 
and with two rows of cups only at the tip. Shell lanceolate, sinuous at the edge near the tip; central ridge narrow, 
keeled, and produced above. 
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my disposal. They agree very well with Goodrich’s original description; their mantles measure 34 
mm. and 35 mm. respectively. 
Body about two 
and a half times as 
long as broad, broad- 
est at the anterior 
margin, then tapering 
to a slender end-part; 
sides a little convex 
in the anterior parts. 
and slightly concave 
in the posterior (text- 
fig. 1234). Consist- 
ency of body mus- 
cular except at its 
posterior extremity 
which is more or less 
choroidal. Anterior 
margin of mantle pro- 
longed a little in the 
mid-dorsal part. 
Ventral part of the 
margin broadly emar- 
ginated crescentwise 
in the middle, the 
emarginated part 
marked off by rather 
prominent, angular 
projections on sides. 
Fins taken toge- 
ther broadly sagittate, 
broadest about one- 
third down the length, 
and narrowly extend- 
ing posteriad along 
the end-part of body, 
but not reaching its 
extreme end. Lateral 
angles rounded. 
Antero-lateral mar- 
gins slightly convex. 
Postero-lateral margin 
at first slightly convex 
but markedly concave 
afterwards. Length 
of fins equal to their 


cesso 


Q 


<% 


combined breadth, Textfig. 123. 
and obout two-thirds Abralia andamanica, A. Ventral view;x2. B. Funnel laid open;x3. C. Largest 
as long as mantle. arm-sucker;x120. D. Largest tentacular sucker;x9o. E. Pallial photo- 


doas phores;x 5. F. Heéad region; the right eye is dissected to show its 
Hea arge, as photophores, and the funnel is pulled down to show photophores 
wide as mantle open- on its retractors and in its groove; x 5/,. 
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ing, slightly shorter than half the length of mantle. Neck not distinctly marked off from head, though 
well constricted as usual. Olfactory crest consists of only a single semilunar fold instead of two as 
mentioned by Goodrich. Eyes large, their opening also wide, bearing a distinct sinus near the middle 
of the anterior margin. Funnel groove ill-defined especially in front; laterally marked off by thick, 
bluntly edged folds. 

Funnel comparatively wide, conical, extending less than to the middle of head; adductors two in 
number, submedian. Funnel organ conspicuous, its dorsal pad horseshoe-shaped, with a short 
cuspidation in the anterior end the shoulder-like parts a little projecting; ventral pads ovate as usual 
(textfig. 1238). Funnel cartilage panduri-form, a little longer than twice its own maximum breadth, 
more expanded posteriorly than anteriorly, less concave on the outer margin than on the inner; longi- 
tudinal groove shallow, situated a little nearer to the outer margin than to the inner, more strongly 
marked off internally than externally. Nuchal cartilage shaped almost like the preceeding cartilage, 
but more slender, bilaterally symmetrical, and the anterior extremity more expanded than the posterior. 

Buccal membrane comparatively broad, covered with separated reddish chromatophores, papillose 
internally; its ribs number eight, strong, projecting beyond the margin as so many distinct processes. 
Connectives also eight, joined with the dorsal surfaces of arms, but third arm is connected on the 
ventral surface. i 

Arms subequal, the formula of length being 2>4> 37 1, the longest about two-thirds as long 
as body. All more or less quadrangular in section except third pair which is somewhat flattened from 
side to side. Carination of their aboral surface, on the whole, rather poorly developed; only, narrow 
one existing at the distal part of second arm, and comparatively broad one along the whole length 
of third arm. On the fourth arm it markes itself out as a broad web along the dorsal side. A broad 
protective membrane present on the ventral side of the three dorsal pairs of arms, and very narrow 
one on the dorsal side of these arms and also on each side of ventral arm. 

Equipments of arms composed of hooks and suakers in two series, the former occupying the 
proximal 24-34 of arms, and the latter, the remaining distal part. Their number are given in the 
following table. 


Right arms Left arms 


Hooks ... 


Larger ... 
Suckers| 
Smaller 


Hooks ... 


Larger ... 


Suckers 


Smaller 


Horny ring of arm-suckers dentate on the whole margin (textfig. 123c). Teeth broad, unequal, 
distal four or five decidedly longer than broad, the adjacent one on either side considerably broader 
than long, and usually largest of all; the remainder also broader than long, closely set, three or four 
proximal most being quite short and indistinct. From inside of these proximal teeth there projects 
in the ring a horny border with a distinct indentation in the middle. Papillate area consists of two 
series of facetts at the proximal part and three or four series at the distal; papillae comparatively small, 
roundish, and longer on the distal margin than on the proximal. 

Left ventral arm hectocotylized, provided on the subterminal part two elongate semilunar folds, 
which are continuous with the narrow protective membranes of the arm (Pl. XXI, fig. 6). The ventral 
of the semilunar folds is situated a little more proximally than the dorsal one. The hooks of this 
arm, as shown in the above table number fourteen, the three distalmost of which are situated just 
opposite the ventral semilunar fold. The terminal part of the arm beyond the semilunar folds is quite 
naked and devoid of suckers and hooks. 
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Tentacles about equal to the combined length of head and body. Stem thinner than arms, a 
little compressed laterally, its oral surface flat, without forming boundary folds on sides. Club slender, 
about one-seventh the entire length of tentacles, ensiform, a little expanded, with a broad dorsal web 
extending for the distal three-fourths (Pl. XXI, fig. 7). Fixing apparatus on carpus, not. well-marked, 
composed of three minute suckers and 2-4 pads, without encircling itself by distinct boundary fold. 
Hand portion short, armed with one small and two large hooks as well as with several suckers; the 
former set on the ventral side in a single series and the latter on the dorsal side in two sparse series. 
Distal sucker-bearing part of club longer than hand portion, the suckers there numbering 70-80. 
Horny ring of these suckers equipped with 15-18 teeth, sparsely but regularly set on the whole 
margin; distal four or five of these being far longer than the rest (textfig. 123D). 

Gladius penniform; with no end-cone; maximum breadth a little greater than one-fifth the length 
(Pl. XXI, fig. 8). Rhachis sharply carinated on back, the keel appearing externally on the median 
line of the mantle as a dark streak. Vanes somewhat broad, attached to the posterior two-thirds of 
rhachis, the widest part existing in the middle of the gladius; then they narrow caudad, at first gradu- 
ally but rapidly afterwards. At their posterior part there is distinguishable a thin crescentic border 
marked off from the remaining part by a faint line. 

Whole ventral surface of the animal, uniformly embellished with innumerable minute photophores, 
which are not uniform in appearance as Enoploteuthis chuni, but may be classified into three kinds 
(textfig. 123E): (1) those containing large amount of pigment, occurring most commonly on the 
ventral surfaces of mantle, funnel, head and two ventral pairs of arms, and in a less number on funnel 
protractors. (2) Those of small size found on mantle intermixed among the first kind but less numer- 
ously than the latter; they occur also on other parts, though more sparsely than on mantle. (3) 
Those of comparatively large size, with small amount of pigment, occurring most rarely of all and 
distributed regularly among the preceding kinds. 

Eye-ball decorated with two enormous and three minute photophores in a series along the ventral 
periphery (textfig. 123r). The enormous ones, oval in contour, situated at both ends of the series; 
the one of the proximal end is about twice as large in diameter as the other of the opposite end. The 
three minute photophores, round and nearly uniform, but the middle one is a little larger than the 
others. 

For the measurements of the specimens under consideration, the reader is referred to one of my 
previous papers (1916 I. c., p. 92). - 

Locality.— Andaman Sea (Goodrich); Odawara, Sagami Prov. (Sasaki). 


Abralia multihamata sp. nov. 
(Pl. XXIX, figs. 6,7; textfigs. 173-175.) 


Body conical, broadest anteriorly, gradually tapering half down the length, but thenceforth the 
taper becomes more or less rapid, and terminates in a sharply pointed posterior extremity. Breadth 
of body a little greater than one-third of its dorsal length. Dorsal part of mantle margin, protruded 
over the head in a triangular lobe whilst the ventral part is broadly but shallowly emarginated in the 
middle, the emargination being sharply marked off laterally by pointed projections. 

Fins broad, their total breadth being one and a half times their own length which is in turn about 
two-thirds the dorsal length of the body. They are markedly auriculate anteriorly, with deeply 
indented anterior origins of attachment. Excluding this structure the total outline of the fins shows 
a nice, transversely elongate rhombus with pointed lateral angles. Their anterior margins nearly 
straight or slightly concave while the posterior margins are slightly convex in the outer parts and 
slightly concave in the inner parts. 

Head large, nearly as wide as body, and only a little shorter than half the ventral length of the 
body. Eye-openings wide, their diameter equaling about half the depth of head, nearly circular, with 
no sinus in front. Neck well constricted, but at nape it evenly continues on to the head without any 
distinct demarcation. On either side of the neck there are three obliquely longitudinal semilunar folds, 
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of which the dorsalmost is the narrowest. Funnel excavation of moderate depth, not sharply demarked 
around, with a pair of well-separate retractor infundibuli in the middle. The funnel itself is short, ex- 
tending less than to the centre of the head. Funnel organ consists of a ^ -shaped dorsal pad and a pair 
of elliptical ventral pads. Funnel cartilage slender, a little widening posteriad, about one-third as broad 
as long, with a longitudinal groove widening posteriad. The corresponding cartilage on the mantle 
is ridge-like, nearly straight, and 
is as long as the funnel cartilage. 
Nuchal cartilage about one- 
fourth as broad as its own 
length, and a little longer than 
funnel cartilage, widening an- 
teriad, evenly convex, but a 
distinct groove runs along the 
median longitudinal line. 

Arms as long as, or a little 
shorter than body; their for- 
mula, of length most frequently 
47 22-37» I, rarely 4452433 or 
27459371. All gradually 
taper distad to attenuated ex- 
tremities. The first and second 
pairs are rounded on back, with 
no distinct keel, while the 
remaining pairs are carinated 
outside especially the fourth on 
which the keel is web-like. 
Protective membranes similarly 
narrow. 

Equipments of arms consist 
of relatively large hooks on the 
proximal part and smaller 
suckers on the extremity, both 
arranged biserially. The hooks 
count 13 or 14 in the dorsal arm, 
14-17 in the lateral, and 17-19 
in the ventral, extending for 
proximal three quarters of the 
arm. On the remaining distal 
extremity there are some thirty 


suckers grandually diminishing 

Abralia multihamata n. sp. A. Ventral view of a female, x5/,; inse distad- i fabio 

B. Ventral surface of the head region with the funnel put aside in size distad. omy ring o 

to show luminous organs in the funnel excavation; x5/,; C. Dorsal these suckers, dentate in the 
iew 5]. i 3 ; i TE : . 

view of mantle and fin,x 5/3; D. Eye-ball to show luminous organs distal and lateral margins. In 


(1-6), co. 2; E. Horny ring of arm sucker. x 46. : 
larger suckers the distal teeth 
counting about 10, are separate, square-cut and diminish in length laterad; the lateral teeth on either 
side are also as many as the distal in number, but much shorter and more closely set to one another. 
Tentacles about twice as long as shortest arm; stem flattened internally and rounded externally. 
Club excluding the carpal adhesive organ, measures about a quarter of the entire length of the tenta- 
cle; slender but a little broader than stem, usually a little curved crescentwise. Dorsal web of club, 
of moderate breadth, extending two-thirds down the length from distal end. Hand position with a 
longitudinal series of 6 or 7 large hooks on the ventral side and 6 or 7 pairs of small suckers on the 
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Textfig. 173. 
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dorsal side, both regularly alternating with each other. Distal part of club, with minute quadriserial 
suckers, which gradually diminish distad in size and number 15-20 quatets. Adhesive organ on 
carpus, consisting of 4 or 5 minute suckers, and 7 or g fixing pads, all aggregated together forming 
a ronghly oval general outline, though not defined around with any distinct boundary ridge. 

Horny ring of tentacular suckers dentate with blunt, irregular, separate teeth, but that of suckers 
of the adhesive organ is quite smooth. In larger hand suckers the teeth count about 30, set along 
the whole margin, whereas in smaller distal suckers they are only in the distal margin and count only 
7-10 in all. 

—. Buccal membrane broad, with 8 ribs projecting in sharp points beyond the margin. Its inner 
surface deeply wrinkled, somewhat villous, and colorless while the external surface is smooth and has 
large chromatophores of thin distribution.  Connectives as many as ribs, joined 
to the dorsal side of the sucker-bearing surface of arms, but that to the third ‘ 
arm run to the ventral side of the corresponding surface. Pore exists at very 
intercostal part except between dorsal pair where.a thin membrane expands. 

Gladius penniform, giving rise laterally from posterior three quarters of the 
length vanes which both together form a slenderly rhonzenge-shaped, outline 
more strongly sharpened posteriorly than anteriorly, so the transverse diameter 
of the rhozenge crosses about one-third of its length from the anterior origin 
(textfig. 174). Posteriorly the gladius terminates in a blunt extremity of which 
the margins curving ventrad, enclose a hollow concavity. i 

Radula composed of 7 rows of unicuspid teeth as shown in textfig. 175. 

Chromatophores relatively large rather sparse in distribution except above 
the eyes where they are crowled. Besides the chromatophores, the ventral 
surface of the animal is embellished with numerous minute luminous organs 
consisting of two different kinds, one kind of which is much rarer, a little larger, 
of paler appearance, and more regularly distributed than the other. On the 
mantle both kinds told number a little more than 400, and are distributed in the 
ventral half of the whole surface, most closely crowding themselves on either 
side of the mid-longitudinal zone which is quite free from the organs. 

Textfig. 174. On the head there are about 160 organs of more regular arrangement than 
Abralia multibameta ON the mantle, some grouping themselves in lines. On the margin of the eye- 
n. sp. A. Gladius, openings they count about 25 organs forming a thick row along the ventral half 


x*/23 P. Nuchal circumference. The funnel has also about 25 organs on the ventral surface and 
cartilage, x 3. 


7 or 8 organs on the base of each adductor muscle. 

The third and fourth arms are also furnished with similar luminous organs on the aboral surface. 
In the fourth arm they are in three longitudinal rows, the middle row of which extends to the extreme 
tip of the arm, consisting of about 40 organs; the most ventral row, 
composed of 20-30 organs, extend for the proximal */, and the 
dorsalmost, containing 15-17 organs, runs up to only 34 the length 
from the base. 

In the third arm, there are on the ventral side of the aboral sur- 
face about 15 organs sparsely set in a line extending to the extremity ; 
on the dorsal side, 4 or 5 organs form a short line extending half up 
the arm from the base. 

The eye ball has 6 luminous organs of special kind arranged in a 


row along the ventral half periphery. Of the six, both organs terminal p ia p; 
of the row are far larger, and have less distinctly defined outline than aus ee do 


the others. These longer ones are inveriably oval or elliptical in out- 
line whereas the remaining ones vary in shape, sometimes being round, sometimes reniform, sometimes 
elliptical, and sometimes pyriform, and all subject to individual variations. 


Measurement of Specimens, and Numbers of Equipments of Their Arms and Tentacles. 


No. of specimen i ii iii iv v vi vii 

Dorsal length of mantle... 32 mm. 32 mm. 30 mm. 30 mm. 29 mm. 29 mm 25 mm. 
Ventral length of mantle 27 4, 28 » 23 » 24 4, 22 4, 22 y 3 ,, 
Maximum breadth of mantle I3 » 13 » 12 ,, 13,5, Il ,, IIl , 9» 
Breadth of head 2, 12 ,, 10 ,, II , 10 4, Id ,, 9 » 
Length of head... 12 y I2 ,, Ii , IIs, Il , Ir ,, 9 » 
Length of fins ... 20 ,, 18 ,, 19 , 17 , 17 » 16 ,, I4 s 
Total breadth of fins 30 5 33 » 28 ,, 27 y 28 ,, 27 » 24 sy 

Left Right Left Right | Left Right Left Right Left Right Left Right Left Right 

Length of first arms 28 28 28° 29 24 24 26 26 25 28 24 23 nd 13 

» » second arms ... 27 4, 27, 31, 32, 27 , 27» 28 , 28,, 28, 28,, 25. 25 55 20 5, 20 4, 

», third arms 27 , 27 a5 30 ,, 390, 27» 27 45 28, 28,, 26, 26,, 25, 25 a5 20 4, 20,, 

n » fourth arms 28, 28,, 305 39^ 29 5, 295, 29 1 29 45 27 55 27 45 25 5 25 55 20 , 20,, 

»  » tentacles ... 53» 525 55» 485, 51, 52, 56, 60, 455, 45» 434 45 4905» 495» 

" , tentacular clubs I5 5, 15, 14, I5, I4, 15% 13, 13%» 10, IO, I2, 125, 10,, IO, 

Number of hooks on first arms 14, 1355 13, 14, I4 5, 14 4, 2355 I3 5 I3, I4 » 13, I3, 13, 155) 

» » on » second arms 16, I6, IS» 15» 16, 15, IS, 15» IS» 14, I4, 4, 16, 16,, 

» n " » third arms... 17, 15% I5, 15, 15, 16, i5, IS, 16, 15, 14,5, 15 55 145, 15 » 

» » oo» » fourth arms 19, 19, 18, B, 18 ,, 18,, Do 175 17, 17, I9 +) IJ» 17, 19, 

» » » è, tentacles 75 75 6,, 7» 6, 64, 64; 7» 7» 7» 6, 6, 6, 7» 

» » suckers of fix. org. 4» 5» 5%» 45 4» 4% 40% 4» 4» 3» 4» 4» 4» 4» 
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Remarks.—The species is allied to Abralia astrosticta Berry, A. andamanica Goodrich, A. 
trigonura Berry and A. veranyi (Ruppel). A. astrosticta differs from the present species chiefly in having 
smaller fins, shorter arms and uniform ocular photophores. Furthermore there is a marked difference 
between the two species in respect to the arrangement of integumental photophores. The difference 
from A. andamanica and A. veranyi consists principally in the number of tentacular hooks and in the 
structure and arrangement of integumental photophores. Similar disagreements in photophores also 
occur with A. Zrzgonura although this species shows the closest similarity to A. multihamata in ten- 
tacular equipments. l 

The present species agrees also in many points with d’Orbigny’s description of A. armata Quoy 
& Gainard, but this species, being greatly doubtful in validity, the. comparison with even the orginal 
description has no weight in specific identification. 

The species seems not very rare in Formosa. I have examined twelve specimens obtained there 
seven of which collected by Dr. M. Oshima at Akochó on April 20, 1920, while the remainder 
I obtained from Taihoku market April 23, 1925. The specific description made above is based 
on those from Akochò. 

Type locality—Akochò, Formosa. 

Type.—Deposited in Formosan Mus. 


Genus Watasenia Ishikawa, 1913.” 
Watasenia, Ishikawa 1913a, pp. 162, 366.. 


Body conical or conico-cylindrical, nearly muscular throughout. Fins terminal, broadly sagittate, 
shorter than two-thirds the length of mantle. Neck with four longitudinal folds on either side. Arms 
in adult, with biserial hooks on the proximal part and biserial suckers on the distal. Right ventral 
arm hectocotylized, furnished with hooks and two semilunar membranes but devoid of suckers. 
Tentacles with ill defined fixing apparatus on the carpus, a few large hooks and several suckers on the 
hand, and numerous suckers of quadriserial arrangement on the distal part. Buccal membrane deeply 
purplish throughout ; ribs, projections and connectives numbering eight each. Innumerable minute 
photophores of one kind decorate the ventral surface of the animal, those of the mantle not grouping 
themselves into longitudinal zones. Five minute photophores in a series on each eye-ball. Three 
large ovoidal photophores on the extremity of ventral arms. 

Type.— Abraliopsis scintillans Berry, 1911. 


Watasenia scintillans (Berry, 1911). 


Japanese name: Hotaru-ika, Matsu-ika, Ko-ika (Etchu Prov.); 
Beni-ika, Gumi-ika (Odawara, Sagami Prov.). 


(Pl. XXI, figs. 9, 10; textfig. 124.) 


Watasé 1905, p. 119, I textfig. (sine nom.). 

Abraliopsis jubini, Watasé 1906, p. 195 (nom. nud.). 

? Abraliopsis sp. Nishikawa 1906a, pp. 310-312; pl. vi, figs 1-15. 

Abraliopsis scintillans, Berry 1911c, p. 93; 1912b, p. 424, pls. vii, viii, ix, figs. 1-6; 1913a, p. 591. 

Abraliopsis (Nepioteuthion) nishikawa, Pfeffer 1912, pp. 139, 140, 149. 

Abraliopsis ( Composoteuthis) nishikawac, Pfeffer 1912, pp. 150, 162, 

Watasenia scintillans, Ishikawa 1913a. pp. 162, 336; 6 figs.—Sasaki 1914a, p. 75, pls. i, 11; Sasaki 
1916, p. 94; 1920, p. 196. 

Watasea scintillans, Okada 1927, p. 94. 


*) Ishikawa (1913) established this genus first under the name Watasea, but soon afterwards he changed it into 
IWatasenia as the former generic name had already been applied to a group of fishes. 
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Innumerable specimens of the species, caught at various localities of Japan, have been at my 
disposal. Their mantle length ranges up to about 70 mm. in the female and about 55 mm. in the 
male. 

Body sexually a little dimorphic; that in male broadest at the anterior margin, then regularly 
tapering off posteriad, the maximum breadth being only slightly less than one-fourth the length. 
Same in female cylindrical in the anterior */,+/,, then tapering to an acuminate end, the breadth being 
about two-sevenths the length. l 

Consistency of body in both sexes nearly muscular even at the posterior end. Anterior margin 
of mantle slightly projects at the mid-dorsal part; the ventral margin broadly but shallowly emargin- 
ated at the middle, the emarginated part marked off by a bluntly angular projection on.either side, 
but not forming any point in the middle as in Anoplotcuthis chunit. : 

Fins taken together broadly sagittate, forming marked auriculation anteriorly, and extending 
as narrow membranes along the end-part of body to its extreme end. Lateral angles rather rounded; 
the line connecting these lines near one-third the length of fins from the anterior end. Relative 
length of fins varies in different sexes; that in the male equaling about their combined breadth and only 
a little longer than a half of the mantle-length. Same in the female, less than the total breadth and 
equaling about two-thirds of the mantle length. 

Head rather large, as wide as mantle, and shorter than one-third of the its length, roughly 
quadrangular in section. Eye-opening wide, nearly semicircular; posterior margin nearly straight; 
anterior margin rounded, with a distinct sinus in the middle. Neck marked off from head by a distinct 
edge, and continuous with funnel groove ventrally; the latter ill-defined in front but well marked off 
on sides by thick prominent folds. Olfactory crest on each side, composed of four longitudinal folds, 
of which the dorsal two are much longer than the others and continuous with each other posteriorly 
so as to form an ornamentation curved like a festoon (Pl. XXI, fig. 9). Third fold from the dorsal, 
the shortest, semilunar and oblique. Fourth fold, which is the ventralmost of all, is indistinct, being 
quite confluent with the lateral boundary fold of funnel groove. 

Funnel conical, short extending only about one-third up the distance to ventral interbrachial 
space; adductors two in number, dorsally attached. Dorsal pad of funnel organ A -shaped; anterior 
end somewhat rounded but cuspidate at the apex; posterior lobes roughly triangular and with a 
longitudinal fold in the anterior parts. Ventral pads nicely ovate, very short as compared with those 
of E. chunit (Pl. XXI, fig. 10). Funnel cartilage elongate-elliptical, but its posterior part expanded 
cutwards so that the outer margin of the cartilage is slightly concave near the middle; longitudinal 
groove situated slightly nearer to the outer margin than to the inner. Maximum breadth of the 
cartilage, about one-third its length. Mantle cartilage consists of streak-like ridge a little longer than 
the preceding cartilage. Nuchal cartilage resembles funnel cartilage in shape and size, but bilaterally 
symmetrical and regularly narrowing posteriad. i 

Arms subequal, the formula of length being 47 3=2> 1; the longest in the male a little longer, 
in the female a little shorter, than half the length of body. All carinated on back, especially the third 
where the keel extends the whole length of the aboral surface as a broad membrane. On the fourth 
arm the keel is situated on the dorsal side, and stands like a web as usual. Protective membrane of 
ventral side very well developed on three dorsal pairs of arms; especially broad is that of the third 
pair. The membrane of dorsal side of these three pairs as well as those of both sides of the remaining 
pair are rudimentary. * l 

Equipments of arms consist of biserial hooks and suckers. The hooks number 5-7 pairs, extend- 
ing two-thirds up each arm, and the suckers about twenty pairs crowded on their distal one-third; 
but the ventral arm is equipped with eleven or twelve hooks only in a sparse zigzag series, and which 
extend more distally than on the remaining arms. Horny ring almost like that of E. chuni. 

Right ventral arm hectocotylized. The rudimentary protective membranes of this arm are 
developed into two semilunar membranes at the subterminal part. These semilunar membranes are 
almost similar in shape and size, but the dorsal one is situated a little more proximally than the ventral. 
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The armatures of the arm consist of about twelve hooks as on the corresponding arm of the opposite 
side. Of these hooks the distalmost is situated opposite the dorsal semilunar membrane. 

Tentacles a little shorter than body; stem about as thick as first arm, a little narrowing distad, 
its oral surface flattend but not marked off on sides by folds. Club but little expanded, nearly ensiform, 
occupying the distal 144-1 of tentacle, furnished with a semilunar fold on the ventral side of carpus. 
Dorsal web comparativery narrow, extending for the distal two-thirds of club. Fixing apparatus on 
carpus, composed of four suckers and so many pads, not marked off by fold. Hand portion of club 
shorter than half the length of its distal portion, armed with two large hooks on the ventral side, and 
5—7, small suckers in two series on the dorsal side. Distal portion of club furnished with about 75 
minute suckers in four series. Horny ring of these suckers equipped with a few quadrangular teeth on 
the distal margin but may be quite smooth throughout; papillate 
area very broad, bordered with a broad radiated margin; papillae 
conspicuous, markedly expanded at their apex, biserial proxi- 
mally and tri-or quadrial distally; those of the innermost series 
by far the largest and shaped almost like a round table (textfig. 
124). i 

Buccal membrane deeply purplish throughout, supported by È (DI 
eight strong ribs, which extends beyond the margin as so many DO 
sharp processes. Connectives also eight in number, attached to the 
dorsal surfaces of arms, but the third arm is connected on its ventral 
side. Inner surface of the membrane thickly papillose. 

Gladius penniform, a little shorter than the length of body. 
Rhachis sharply carinated on back, the keel appearing externally on Textfig. 124. 
the dorsal surface of mantle as a distinct median streak. Vanes Watisenia scintillans. Horny ring 
sexually dimorphic. In the male they begin two-ninths down the a e Es 
rhachis and then rapidly widens, attaining their maximum breadth LES 
near the halfway along the rhachis. From this point they gradually narrow posteriad, but their terminal 
part is again a little expanded and its extreme end is rather blunt, forming together with that of the 
opposite side a shallow and narrow concavity as in Æ. ez. Narrow thin margins of vanes are 
marked off from the central part by straight lines. Maximum breadth of gladius in this sex, is about 
one-seventh its length. 

Gladius of female, much broader than that of male, its maximum breadth being about one-fifth 
of the length. The vanes begin much more anteriorly and their margins are broader than in the male. 

Radula composed of seven series of unicuspid teeth. Median teeth nearly equal to the inner 
lateral in size. Outer lateral teeth twice, and the marginal thrice, as long as the median. 

Ventral surface of head, mantle, and funnel as well as aboral surface of the two ventral pairs of 
arms all decorated with numerous minute pearly photophores, which appear to be one kind of struc- 
ture though a little varied in size. The photophores on mantle number 450-540 in the male and 570- 
685 in the female, evenly distributed at nearly uniform intervals, but become a little sparser posteriad 
and also laterad. Same on funnel number about 36 on its ventral. surface and about 11 on each lateral 
surface. On head are found about 180 photophores in more or less regular longitudinal rows, those of 
the margin of eye-openings are large and small alternately in a series. The photophores of fourth 
arm are in the serial continuation with those of head, forming three longitudinal rows. The middle of 
these rows consists of about 28 organs extending up to the end of the arm, and two or three distalmost 
of which exist beyond the three conspicuous photophores characteristic of the genus. The innermost 
of the three rows is composed of sixteen; and the outermost, of six organs. On the third arm is found 
only a single series of about seven photophores. 

The three photophores of the extremity of ventral arms ovoidal in shape and nearly uniform in 
size, but the middle one is slightly larger than the others, measuring about 1.4 x 1 mm. In life they 
are greenish white, covered with a few large chromatophores, which are, in preserved specimens, ex- 
panded so as to envelope entirely each of the organs. 
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Eye-balls with five small pearly photophores arranged in a series along the ventral periphery. 
They are nearly uniform, but the two at the ends of the series are a little larger than the others. 
Color reddish brown, much deeper above than beneath. 


Measurements, 


6 9 


Dorsal length of mantle... o... eo... o. 2 e e oe 53 mm. 67 mn, 


Ventral length of mantle — ,... ... LL us ss un s us 50 ,, 


Maximum breadth of mantle Mz e sna vied. ap Meo I4 


Length of heads... cu s OS qe GB ROS cede, RES 15 


Breadth of head AE UN CERE ME 14 


Léngth-of fins: ul. ie ls velox] we os RE Gedo RT Vm LER 34 


Total breadth of fins... ... .. o... e. emm 0. sese 33 


Left Right Left Right 
Length of first arms Ven Jagd, ne ae Mes’ abe GOLE 24 mm. 24 mm. 26 inm. 26 min. 


second arms LL Lee ccs e ee nee dae aes 26 s 26 ,, 29 5» 30 è» 


£hirdiarmis i Lee ea nee EE AIR rue 26 4, 28.5 » 29 » 29 » 


forth «arm» Cao spa ae Ger gar ade, Sve AA es T 27 v 33 » 33 » 


tentacles;..- sis aes hi aie IS lese Sets eo lec 42 5, 54 » 54 ^» 


p a shells 5.22. SG We det cede ^ aii airs Ups 34 mm. 46 mm. 
Breadth of shell As. Roue ex] casei a ET ale eee dice dus 6» 14 5 


Remarks.—Abratiopsis nishikawae Pfeffer consists of the two kinds of larval squids previously 
described by the late Mr. Nishikawa (1906a). I have referred the older of these two to the species 
under consideration, leaving the younger in that species of Pfeffer's. On a further study on the 
development of various cephalopods here I am inclined to consider the younger also to be the present 
species although the certainty is impossible in the case of so immature creatures. 

The catching of this species in Etchu Prov. and its vicinity is carried on commonly from the latter 
part of April and to the end of May; the total amount of the annual catch reaching generally about 
1.000 tons though it shows some fluctuations. It is prepared for food of the natives, but a large 
amount of it is salted for the market as fish-bait. 

The species is alsorabundant on the southern part of Sagami Bay though not so much as in 
Etchü Province. The Sagami specimens at my disposal are generally a little smaller than those of 
Etchü Prov. and have wider mantle, a little longer arms and less numerous photophores. 

Locality.—Japan (Berry); Okhotsk Sea (Sasaki); Volcanic Bay, Hokkaido (!); east of Noto 
Peninsula, 527-548 fms. (Albatross!); Etchú Prov. (Watase; Ishikawa; Sasaki); near Cape Clonard, 
Korea, 70-150 fms. (Albatross!); off Kinkazan, Rikuzen Prov. 129-182 fims. (Albatross!); Awa Prov. 
(Sasaki); Sagami Prov. (Sasaki); Suruga Prov. (Nishikawa). 


Subfamily Ancistrochirinae Pfeífer, 1912. 


Ancistrochirinae, Pfeffer 1912, p. 174. 


Buccal membrane with seven or eight ribs; its connectives also seven or eight. Tentacles present 
even in adult, with well-defined fixing apparatus on the carpus, 15 or more hooks on the hand, a 
small number of minute suckers on the distal end. Fairly large photophores regularly distributed 
on the ventral surface of animals; small ones may occur on the stem of tentacles. 


Genus Thelidioteuthis Pfeffer, 1900. 
Thelidiotenthis, Pfeffer 1900 pp. 165, 167; 1912, p. 177.—Chun 1910, pp. 57, 104. 


Animals nearly muscular in consistency. Body conical, two or three times as long as broad, 
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bluntly pointed behind. Fins very broad, terminal; both together transversally oval or rhomboidal. 
Neck and funnel groove both rather well defined. Arms as long as, or longer than, body; equipped 
with hooks on the proximal part, and suckers on the distal. Tentacles of the adult with well-defined 
fixing apparatus on the carpus, numerous hooks in two series on the hand, and some minute suckers 
on the distal portion; same of the young, equipped on the hand, with two series of hooks and one 
series of suckers or with four series of suckers only. Large photophores regularly distributed on belly 
in seven transverse rows of 4, 2, 4, 2, 4, 2, 4 organs in each same on head, numbering about fourteen. 
Tepe.—Loligo alessandrinii Verany, 1851. 


Thelidioteuthis alessandrinii (Verany, 1851). 


(PI. XXI, figs. 11-16.) 


Loligo alessandrinit, Verany 1851, p. 99, pl. xxxv, figs. fh. 

Enoploteuthis polyonyx, Troschel 1857, p. 67, pl. iv, fig. 9. . 

Abralia megalops, Verrill 1883, p. 105, pl. iii, fig. 4; Verrill 1884, p. 143, pl. xxviii, fig. 2, pl. 
xliv, figs. 2, 2a. 

Enoploteuthis pallida, Pfeffer 1884, p. 18, figs. 23, 23a, 23b, 

Callitenthis alessandrini, Appellof 1889, p. 27, figs. 7-11. 

Thelidioteuthis polyonyx, Pfeffer 1900, p. 167. 

Thelidioteuthis alessandrinii, Chun 1910, p. 104, pl. vii, figs. 16, 17,—Pfeffer 1912, p. 178, pl. 
xviii, figs. 1-29.—Berry 1912b, p. 432.—Sasaki 1916, p. 95; 1920, p. 196. 


An excellent specimen found in the “ Albatross” collection is referred with a little hesitation to 
the present species. The following description is connected with it. 

Body rather muscular and somewhat firm, but its end-part more or less choroidal and soft. Mantle 
roughly conico-cylindrical, about two-fifths as broad as long, the broadest part being the, anterior 
margin, just posterior to which is found a gentle constriction, followed by a slight expansion; posterior 
end quite blunt (Pl. XXI, fig. 11). Dorsal part of mantle margin slightly convex, and pointed in the 
middle; its ventral part with a rather deep emargination distinctly marked off on sides. 

Fins terminal, enormous, distinctly auriculate at the anterior end, connected with each other 
posteriorly ; their total outline transverse-rhomboidal, having somewhat pointed lateral angles. 
Anterio-lateral edges straight or slightly convex. Postero-lateral edges convex at the anterior part, 
but concave at the posterior, narrowly extending along the end part of body to its extreme tip. 
Length of fins equal to about three-fifths of their combined breadth, and to 84% of the body-length. 

Head slightly wider than mantle opening. Eyes but little prominent. Eye opening nearly 
circular, shortly sinuated near the middle of the anterior margin. Neck marked off from head by a 
blunt edge, bearing no olfactory crest but tuberculus olfactorius on each side. 

Nuchal cartilage ovo-lanceolate, 4.3 mm. long,-2 mm. broad uniformly and gradually narrowing 
posteriad, fused with the corresponding cartilage of mantle posteriorly; there are along the median 
line a distinct ridge with a narrow groove on its crest. The above said cartilage of mantle somewhat 
ensiform, narrowing cephalad, at first gradually but rapidly afterwards. 

Funnel small, conical, shortly extending beyond mantle cavity. Funnel groove on head, fairly 
deep, but its boundary edge rounded. Funnel adductors bipaired, separated, submedian, one pair 
situated below the other, Funnel cartilage slenderly kindnéy-shaped, the outer margin being concave, 
the posterior end a little more expanded than the anterior (Pl. XXI, fig. 12). Longitudinal groove 
of the cartilage, straight, situated nearer to the outer margin than to the inner, extending the whole 
length of the cartilage but becoming fainter at both extremities; its inner fold more prominent than 
the outer. Length of the cartilage about three times its maximum breadth, and about half the entire 
length of funnel, measuring 4.7 mm. Corresponding cartilage of mantle composed of a nearly straight 
streak-like ridge as long as preceding cartilage. Dorsal pad of funnel organ A-shaped with rounded 
posterior ends; ventral pads oval, far shorter than the forrner. De UC : 
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Arms slender, subequal, the formula of length being 23 > 1 7 4; the longest a little longer than 
mantle. All nearly cylindrical, not carinated on back, but ventral pair with a broad web on the dorsal 
side as usual. Protective membranes similarly narrow, feebly trabeculate but extending the whole 
length of arms. Umbrella slightly developed but quite obliterated between ventral arms. 

Equipments of arms composed of hooks and suckers. The hooks number 16 on first arm, 18 on 
the second and also on the fourth, and 20 on the third, all sparsely set in two alternating series. 
They begin about 4 mm. from the base of arms, extending about two-thirds up their length, whence 
they are succeeded by the suckers closely crowded in two series. The hooks of each arm are sub- 
equal, but become slightly smaller both distally and proximally, the largest being those of the third 
and fourth pairs, which in the fourth arm measure about 0.6 mm. and in the remaining arms, about 
Imm. 

The suckers occupy the distal one-third of each arm, numbering on lateral pairs about 22, and 
on the remaining pairs about 25; minute, decidedly smaller than any of hooks. Proximal suckers 
ovoidal, with comparatively narrow ovate apertures; the remaining suckers hemispherical with wide 
circular apertures (Pl. XXL, fig. 13). Horny ring dentate on the distal margin; the teeth number 
5-7, bluntly pointed, the inner the larger. 

Tentacles a little longer than mantle; stem as thick as arms, compressed laterally, nearly four- 
sided. Club lanceolate, slightly expanded, occupying about a quarter of tentacle (Pl. XXI, fig. 14). 
Dorsal web of moderate breadth, extending three-fourths down the club; ventral protective membrane 
a little broader than the dorsal one. Fixing apparatus on carpus, consists of four minute suckers and 
three or five pads, encircled by an indistinct circular fold. No suckers on hand, but sixteen hooks 
found there in two alternating rows, occupying about three-quarters of club, and larger and more 
unequal in the ventral series than in the dorsal. Distal portion of club with about 40 minute suckers 
in four crowded series. Horny ring of these suckers with blunt teeth on the whole margin. In the 
suckers at the middle of this portion are found about thirteen teeth, which are much stronger on the 
distal edge of the ring than on the proximal (Pl. XXI, fig. 15). 

Buccal membrane supported by seven ribs, which extend beyond the margin as so many distinct 
processes (Pl. XXI, fig. 16). Connective also seven; the distalmost of these, shallowly bifurcate. 
They are connected with the dorsal side of arms, but the third arm is conneted on the ventral side. 
Inner surface of the membrane concentrically wrinkled, without papillae. 

Belly embellished with twenty large photophores regularly distributed in seven transverse rows 
of 4, 2,4, 2, 4, 2, 4 in each. Back of body with two organs near its anterior margin. Photophores 
on head number fourteen, four of which are on the ventral surface (two outside funnel groove, the 
other two on its inside), and five on each lateral surface (one on the anterior margin of eye-opening, 
one on its anterior dorsal margin, two on its ventro-posterior margin and one at the base of second 
arm). 

Besides the large photophores above mentioned, these are innumerable minute ones on the ventral 
surfaces of head, mantle and arms, grouping themselves into several zones. Of such zones, at least 
three are discernible on the belly. The anterior most of the three is a U-shaped zone extending 
from the lateral parts of the anterior margin of mantle to between the two large photophores of the 
second row. The central zone is situated halfway along the length of mantle between the fourth and 
fifth rows of the large photophores. The posteriormost zone is ^ -shaped, situated between the last 
two rows of the large photophores. 

On the head is found two longitudinal zones of the minute photophores. They begin outside 
the funnel groove, run along its margins, approaching each other in front of the groove, and then 
extend straight forwards. The ventral arms have a similar zone of the minute photophores along 
their inner side of the aboral surface; the lateral arms also have another on the aboral surface, but this 
zone is much thinner than that of the former arms. 

Aboral surface of tentacles ornamented with eight large and about sixteen small photophores 
arranged uniserially in the following order (the large organs shown by the Roman figures, the small 
ones by the Arabian, and the distalmost written at the beginning). 
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Left tentacle: I, 3, I, 3, L 4, L 25, I, 3? I, 3, I, 2, L 
Right ,, : I 3, L 3, 1, 3% I, 23 L 2? I, 3?, IL I 


They are arranged at nearly uniform intervals, the distalmost existing at the base of club, and 
the proximalmost on the extreme base of stem, covered by the dorsal web of ventral arm. 


The measurements of the specimen examined are appended: 


Dorsal length of mantle... ... ee 2o s el n 25 mm. 
Ventral length of mantle ... Li s ss ss s s on. s 2A yg 
Maximum breadth of mantle |... ... ... ... e. 2. IO, 
Length of head cse .2 0 om. Cie V RW ce c e ee xe ass O. ys 
Maximum breadth of head... ... ... ... nee 26.0 2 e 6. e — 103 , 
Total breadth of fins +... asa see ..o oo... ee me] 34. y 
Length of fins ET sue EP. 
Left Right 
Length of first arms... e s s s ooo e se e 22 mm. 22 mm. 
i » Second arms T"— ———— Qm 27° iy 
jo as E arms si C$ dw. ak ee XXV cR ecc a ace BO 26); 
5». 3,1o0urtl]'dfinss v cass ee ewe eye oe wo eO Bia ew Ce 4 17 y 
ge opp tentacles. wi ano y cem e carpe deeem Mae eds. Vaden wee DO gg 627 3; 
»* d ClubSwa uec Rue. ev. ev oo ee Tesis eee wae Oils tus 7. 


Remarks —The specimen referred to differs from Pfeffer's description, in many respects: Accord- 
ing to him the neck is not smooth but has distinct longitudinal and transverse folds on either side; 
the total outline of the fins is roughly ovate and not rhomboidal; of the buccal membrane, the ribs, 
projections and connectives number eight each instead of seven. Further in the present specimens, 
innumerable minute photophores are found on the ventral surface in zonary arrangement, a fact not 
mentioned by him and also by any of othe writers, which, however, seems to be an important character 
of this species. ; ; 

Locality.—Kagoshima Bay (Berry); Hiuga-nada 578 fms. (Albatross!) Polynesia (Pfeffer); 
Indian Oc. (Chun); Mediterranean (Verany; Troschel; Appellòf; Pfeffer); South Atlantic (Pfeffer); 
east coast of North America (Verrill); West Indies (Verrill). 


Subfamily Octopodoteuthinae Píeffer, 1912. 


Veranyidae, Chun 1910, pp. 139, 143. 

Octopodoteuthinac, Pfeffer 1912, p. 212. 

Body short, conical, with blunt posterior end. Ribs and connectives of buccal membrane number 
only six each. Tentacles absent in adult, but present in young, bearing a few minute suckers on 
‘ the carpus and several large suckers in two series on the hand. Photophores absent or at least 
undiscernible. È 


Genus Octopodoteuthis Rüppell, 1844. 


Octopodoteutiis, Rüppell 1844, p. 135.—Krohn 1845, p. 47.—Adams, H. & A. 1858, p. 31.— 
Pfeffer 1900, pp. 164, 166; 1908a, p. 74; 1912, p. 213.—Hoyle 1904, p. 11. 
Verania, Krohn 1847, pp. 38, 39.— Tryon 1879, pp. 107, 175.—Appellòf 1889, p. 6. 


Consistency partly choroidal. Body conical, about twice as long as broad or even shorter; 
posterior end blunt. Fins terminal, very broad, both together transverse-ovate or rhomboidal, bluntly 
pointed on sides and sharply posteriorly. Neck constricted, marked off anteriorly by a blunt edge ; 
no distinct olfactory crest developed, but a subglobular tuberculus olfactorius. Funnel groove feebly 
marked off around. Funnel cartilage small, oval, its longitudinal groove a little elongated, widening 
posteriad. Nuchal cartilage elongate, slightly and regularly widening cephalad. Buccal membrane 


256 Madoka Sasaki: 


supported by six weak ribs; its connectives also six, one of which exists between first arms, and 
another between ventral arms. Armsa little swollen at the extremity, equipped with numerous hooks 
closely set in two series along the greater part, and a few suckers on the subterminal part. Protective 
membranes and aboral carination present on each arm though all narrow. Tentacles absent in adult, 
but present in young, furnish with a few minute suckers on the carpus and several large ones on the 
hand. Gladius penniform. 

LTeype.—Octopodoteuthis sicula Rüppell, 1844, 


Octopodoteuthis sicula Riippell, 1844. 
(Pl. XXI, fig. 17-19; textfig. 125.) 


Octopodoteuthis sicula, Rüppell 1844, p. 135 (fide Appellóf).—Krohn 1845, p. 47, pl. v, figs. A— 
F.—Gray 1849, p. 51.— Adams, H & A. 1858’ p. 32.— Pfeffer 1884, p. 28; 1900, p. 166; 
1908a p. 74, fig. 85; 1912, p. 212, pl. xix, figs. 1-16.—Massy 1907, p. 381; 1908, p. 28; 
1913, p. 2.—Sasaki 1916, p. 96—Issel, 1920a, p. 10. 

Verania sicula, Krohn 1847, p. 38.—Weiss 1880, p. 87, pl. viii, figs. 1-3.—Appellof 1889, p. 6, 
figs. 12-23.—Jatta 1896, p. 92 pl. vii, fig. 14; pl. xiii, figs. 1-12.—Ficalbi 1899, p. 83. 

Onychoteuthis (Verania) sicula, Verany 1851, p. 86, pl. xxviii. 

Octopodoteuthis, Chun 1910, pp. 139, 144, pl. xvii. 


A single specimen collected by Professor Oka, of which I have made a brief note in one of my 
previous papers, is the unique example of this species at my disposal. 

Deeper parts of whole body muscular, invested with a thick soft choroidal skin. Mantle nicely 
conical, half as wide as long, broadest anteriorly, tapering regularly caudad to a rather blunt end (PI. 
XXI, fig. 17). Mantle margin even, with neither dorsal projcetion nor ventral emargination, disagree- 
ing with the illustration given by Pfeffer. l 

Fins broad, mascular throughout, perfectly connected together along the mid-dorsal line of mantle, 
forming nearly a transverse-ellipse with a short acumination in the middle of the posterior edge-line 
(Pl. XXI, fig. 18). Anteritr origin slightly auriculate. Anterior end of the attachment plane distinctly 
visible through the superficial integument as a semicircular bay. Length of fins about two-thirds of 
their total breadth, and 7826 of the mantle-length. 

Head large, as wide as, or only a little narrower than, mantle; length about one-third that of 
mantle. Eyes large, swollen, prominent. Eye-opening 
small, pyriform, the sharper end turning dorsad, with no 
distinct sinus in front (textfig. 1254). Funnel groove fairly 
deep, but not bordered by a distinct edge-fold; two funnel 
adductors present inside, separated, submedian. Neck con- 
stricted, without distinct anterior boundary fold; a minute 
roundish tuberculus olfactorius present on each side, but no 
folds developed there. Nuchal cartilage oblong, about three 
times as long as broad, slightly narrowing posteriad, faintly 
furrowed along the median line, measuring 3.4 mm. in length. 

Funnel short, hardly extending to the center of head. 
Funnel cartilage ovate, small, its length about half the 
breadth, and about one-third the length of funnel; longi- 
tudinal groove not extending to the extremities of the cartilage and widening posteriad (textfig. 1255). 
Dorsol pad of funnel organ conspicuous, divided into one anterior and two posterior lobes separated 
by arcuate bays (Pl. XXI, fig. 19). The anterior lobe truncated at tip, which is elevated into a 
cushion of inverted isosceles triangle; the posterior lobes rounded, much larger than the former 
Ventral pads of funnel organ pyriform or ovate, with the sharper end in front. Disagreeing with 
Appellóf's statement there is found a distinct, though narrow, valve on the dorsal wall halfway be- 
tween its distal end and the dorsal pad. l 


Textfig. 125. 


Octopodoteuthis sicula. A. Lateral view 
of head;xca.2. B. Funnel; xca. 3. 
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Arms slender somewhat unequal; the formula of length 37 2217» 4; the longest slightly shorter 
than mantle. All regularly taper towards the extremities, which are, however, a little swollen into 
the appearance of a minute spindle. Soft thick carination present on each arm along the aboral sur- 
face. Protective membranes poorly developed, but that of the ventral side on the first three pairs of 
arms and that of the dorsal side on the fourth arms are distinctly visible to the naked eye, their edge 
being serrated. 

Equipments of arms composed of hooks and suckers, in two series. The hooks number 23 pairs 
on dorsal arm, 24 pairs on the lateral, and 26 pairs on the ventral. On each arm they extend up to 
the subterminal part; then follow the suckers in two or three pairs. The distalmost of the latter 
situated at the base of the spindle-shaped extremity. 

Tentacles absent, as the specimen referred to was adult. 

Buccal membrane very narrow, its ribs and processes, very weak, apparently numbering six each 
as pointed out by Pfeffer (1912, p. 214). Connectives also six; the dorsalmost of these connected 
with the dorsal surfaces of first arms and the ventralmost with the ventral surfaces of fourth arms. 
The remaining four of the six connectives are joined with the four lateral arms as usual; their attache- 
ment part in the dorsal lateral arms is on the dorsal surface and in the ventral lateral arm on the 
ventral surface. Inner lip thick, papillate; outer lip thin, membranous. 

Gladius not examined. 

For the measurements, the reader is referred to one of my previous papers (1916 l. c., p. 96). 

Locality—Sagami Bay (Chun); Awa Prov. (Ssasaki); West Sumatra (Chun); Indian north- 
equatorial current (Chun); Gulf of Aden (Chun); Agulhas current (Chun); Neapel (Jatta); Sicily 
(Gray; Krohn); Messina (Appellóf ; Pfeffer; Issel); south-western coast of Ireland (Massy). 


Family Histioteuthidae Verrill, 1881. 


Loligopsidae (pars), d'Orbigny, in d'Orb. et Fér. 1839, p. 320.—Verany 1851, p. 11. 

Chiroteuthidae (pars), Gray 1849, p. 42.— Adams H. & A. 1858, p. 28. 

Taonoteuthi (pars), Steenstrup 1861a, p. 69.—Goodrich 1896, pp. 12, 15.—Jatta 1896, p. 107. 

Histioteuthidae, Verrill 1881c, p. 431; 1882, p. 330.—Pfeffer 1900, p. 168; 1908a, p. 75; I9I2, 

p. 243.—Hoyle 1904, p. 42; 1904b, pp. 3, 13.—Chun 1910, pp. 147, 169. 

Taonotenthidae Subf, Histioteuthinae, Joubin 1900, p. 88. 

Texture soft, nearly choroidal. Surface embellished with numerous, conspicuous photophores. 
Mantle conical or cup-shaped, shorter than half the maximum breadth of its own. Fins of moderate 
breadth, extending a little beyond the posterior end of body; their combined outline of a Cassinian 
oval. Eye and its opening both very large, the latter with an obscure notch in front. Neck con- 
stricted, with tuberculus olfactorius on either side, but no distinct olfactory crest. Funnel groove 
feebly marked off, devoid of any folds internally. Funnel cartilage oblong, more or less acuminate 
in front, with a deep longitudinal groove in the middle, Nuchal cartilage ovo-lanceolate, narrowing 
posteriad. Arms long and thick, four-sided, their equipments consisting of biserial suckers. Pro- 
tective membranes often form a broad internal umbrella between first three pairs of arms. Tentacles 
long; their club expanded into a spindle-shape in outline. Uniserial connective group of suckers and 
pads present on the stem, and at least four series of suckers on the club. Buccal membrane 7-ribbed; 
joined by seven connectives with the ventral surface of third arm and the dorsal surfaces of the remain- 
ing arms. Gladius penniform, without end-cone and cartilaginous spine. Dorsal arms ordinarily 
hectocotylized. 


Key to the genera and species found in Japan. l 
(A) Photophores sparse, internal umbrella obliterated (gen. Stiganatoteutlas.) 


(a) Tentaclar suckers considerably unequal ..oocoocconocconnonnoreconionocnnnornocnnanaconenes S. dofleint. 
(b) Tentacular suckers raters uniform ........ ————————— S. japonica 
(B) Photophores numerous, internal umbrella somewhat developed (gen. Meleagrotcutlds)......... 


——"—Onn—————0—0—L—SÉE—EEA—A AT. separata. 
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Genus Stigmatoteuthis Pfeffer, 1900. 


Stigmatoteuthis, Pfeffer 1900, p. 170; 1912, pp. 249, 279. 
Calliteuthis Subg. Stigmatoteuthis, Chun 1910, p. 170. (pars). 


Cutanous photophores sparsely distributed; those on ventral arms in three longitudinal series. 
Remaining arms embellished with a series of larger photophores on the ventral side and a series of 
smaller photophores on the dorsal side. No horny tubercles on arms, nor any on mantle. Dorsal 
web of tentacular club widens proximad terminating in a free, acute, retroverted point. Internal 
umbrella little developed. Dentate horny ring present in suckers of both arms and tentacles. 

Type.—Histiopsis hoylet Goodrich, 1896. 


Stigmatoteuthis dófleini Pfeffer, 1912. 
Japanese name: Kurage-dako (Awa Prov.; Tékyo-market). 
(Pl. XXII, figs. 1-3; textfigs. 126, 127.) 


Calliteuthis reversa, Chun 1906, pp. 747, 751, 752, figs. 2, 4, 5. 

Calliteuthis ocellata, Chun 1910, pp. 152, 155, 156, 157, 158, 161, 162, 164, 165, 167, 170, text- 

figs. 22, 23; text-pl. i, figs. 1, 2.—Berry 1912b, p. 432 (pars). 

Stigmatotenthis doffeini, Pfeffer 1912, p. 288.—Sasaki 1916, p. 98; 1920, p. 197. 

Of this interesting species one female and two male specimens have been at my disposal for ex- 
amination. Their mantle measures up to about 210 mm. in length. 

Texture of whole body nearly choroidal. Skin thickly beset with colorless warts (Pl. XXII, fig. 
1) Mantle conoidal, tapering caudad, at first gradually but comparatively rapidly afterwards (text- 
fig. 1264); length a little shorter than twice the maximum breadth. Anterior margin of mantle 
projects a little at the dorsal part, which forms an angle of about 130? in the middle. Ventral part 
of the margin with a broad and shallow emargination marked off by quite blunt projections on sides. 
Fins a little indented at the anterior origin as well as in the middle of their combined posterior edge; 
their total outline is a Cassinian oval. Length of fins about two-thirds as long as their combined 
breadth. In a specimen of 140 mm. mantle-length, it measures 30% of the mantle-length and in 
another of 97 mm. mantle-length, 3926. 

Head large, as broad as mantle-opening, its length being 14-34 times the dorsal length of mantle. 
Eyes unequal in size; that of the left side in the smallest specimen examined, and that of right side 
in the remaining specimens being twice as large in diameter as that of the opposite side. Eye-open- 
ing wide, nearly round, with an indistinct shallow notch in the middle of its anterior margin. 

Neck constricted, separated from head by a blunt edge. Nipple-like tuberculus olfactorius 
present on either side, but no olfactory crest. Nuchal cartilage roughly cuneiform, rounded anteriorly, 
tapering caudad, traversed throughout the length by a conspicuous ridge, which has a fine groove 
along its crest (textfig. 1265). In the aforesaid specimen of 140 mm. mantle-length the cartilage 
measures 22 mm. in length by 7.5 mm. in breadth. 

Funnel very short, extending only a little beyond neck. Funnel groove shallow, ill-defined, 
marked off by a blunt arcuate edge, which gently swings sideways continuing with the anterior 
boundary edge of neck; Adductors sunk below the integument. Dorsal pad of funnel organ ^ -shaped, 
traversed by a fold of a similar shape along the entire length of the ribbon. Funnel valve compara- 
tively small, semilunar. Funnel cartilage ovo-lanceolate, three times as long as broad and a little 
shorter than half the length of funnel, becoming wider posteriad; inner margin straight or slightly 
concave; outer margin convex. Longitudinal groove of the cartilage narrowed anteriorly, becoming 
wider posteriad, the greatest depth existing nearer to the posterior end than to the anterior. Mantle 
cartilage ridge-like, as long as the groove of the preceding cartilage, slightly curved crescentwise, but 
the broadest and thickest part situated much posterior to the middle. 

Arms very long, thick, subequal, the formula of length being 2743747 1; the longest about 
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thrice as long as mantle. All nearly four-sided; their oral surface very wide, in the proximal parts, 
becoming narrower and uneven towards the extremity. Aboral surface of arms convex marked on 
both sides by edges 
which do not give rise 
to conspicuous webs or 
carinations. Protective 
membranes thick, soft, 
their breadth about 
equal to half the length . 
of suckers, with crenu- 
lated or serrated margin. 
Arm-suckers (text- 
fig. 126c) subglobular, 
a little flattened very 
obliquely attached to 
peduncles, which grow: 
on the protective mem- 
branes; their aperture 
small, round, situated 
proximally. Arrange- 
ment of suckers biserial 
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throughout, very sparce 
at the proximal part of 
arms, becoming much 
closer towards the distal 
end. On the first three 
pairs of arms the suckers 
are rather unequal, and 
are very small at base, 
becoming gradually lar- 
ger to the middle where 
ten or more suckers are 
similarly very large, 
being about half as large 
in diameter as the 
thickness of arms; then 
they decrease in size 
comparatively rapidly 
towards the extremity. 
On the forth arms the 
suckers are subequally 
small in the proximal 
two-thirds, then  di- 
minish in size distad. 


CR È 
The largest suckers of Textfig. 126. 
these arms un about Stigmatoteuthis dóflcini A, Ventral view of male sex;x 1%. B. Nuchal 
half as large in dia- cartilage; x 24. C. Arm-suckers;xca.6. D. Right eye-opening; x23. 


meter as those of the E. Left eye-opening; x23. F. Radula;x 40. 


remaining arms. 
Horny ring of arm-suckers furnished at the distal margin with numerous distinct quadrangular closc- 
set teeth, the number of which varies according to different suckers as shown in the following table. 


260 Madoka Sasaki: 


No. of row of 
sucker 


Both dorsal arms hectocotylized, as fully mentioned by Chun (1906, 1910). 

Tentacles about four times the length of mantle; stem a little flattened, with a flat oral surface. 
Club lanceolate, comprising about one-seventh the length of tentacle (Pl. XXII, fig. 2). Distal two- 
thirds of club traversed by a triangular dorsal web, which becomes wider proximad but terminates 
there in a free, acute retroverted point. Eleven suckers and pads form an uniserial connective group 
of stem, beginning to occur at about two-thirds the length of tentacle from its base and reaching up 
to the proximal part of club. They are at first sparsely set, becoming closer afterwards. 

Tentacular suckers, excluding those of the connective group, may be divided into two groups 
consisting of about five series each: (1) suckers of the hand portion, which are considerably unequal, 
those of the median series being 6-12 times as large in diameter as those of margin series, while those 
of submedian series are about half as large as those of the median series. (2) Suckers of the distal 
portion, which are practically serial continuations of those of the hand portion, are numerous, minute, 
about equally sized, being smaller than the marginal suckers of the hand portion. 

Largest tentacular suckers short, pail-like in shape, with very wide apertures. Their horny rings 
armed with fifty or more, fine, acute teeth along the whole margin, the interdental spaces being nearly 
as wide as the bases of teeth Suckers of the ventral submedian series and some proximal ones of the 
hand portion characteristically differ from all others in that they are of a somewhat quadrangular 
contour and the fundus of their hollow is raised to about the level of the aperture. Their horny 
rings are provided, along thé whole edge, with about thirty, thick, triangular, outwardly directed 
teeth, the points of which inclose a space of a quadrangular shape, the two or three teeth at each 
corner of that space being thicker and longnr than the rest (Pl. XXII, fig. 3). 

Umbrella somewhat developed. In the aforesaid female of 97 mm. mantle length its radii measure 
26 mm. at the interspace between first arms, 24 mm. between first and second arms, 20 mm. between 
second and third arms, 15 mm. between third and fourth arms, and 10 mm. between fourth arms. 

Buccal membrane very broad, with seven strong ribs projecting a little beyond the margin. 
Connectives also seven in number, more or less membranous, joined with dorsal surfaces of arms, but 
the third arm is connected on the ventral surface. Dorsalmost connective deeply bifulcate, forming 

in company with dorsal protective membranes a narrow internal umbrella spanning between the bases 
of first arms. 

Conspicuous eye-shaped photophores embellished the surface. Those of mantle more or less regu- 
larly distributed on the ventral surface. Anterior edge of this surface always shows nine small organs 
along the emarginated part, and more laterally four slightly larger ones on either side. For the rest 
the surface is provided with about forty photophores, of which the posterior ten are smaller than 
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those more anteriorly situated. On the dorsal surface of mantle, there are found about as many 
photophores as on the ventral side but all are smaller in size; especially small are the twenty-four 


situated in the median region. 
Photophores of head irregularly distributed throughout. Its ventral surface exhibits about thirty- 


Textfig. 127. 


Stigmatoteuthis 
dóffeini. 


Spermatophore; 


X14. 


three large ones, of which eight are arranged in a series just in front of the funnel 
groove. Besides the thirty-three, the margin of the right eye-opening shows a series 
of seventeen large organs (textfig. 126D), and that of the left eye-opening a series 
composed of five large ones in front and of four minute ones behind. The dorsal 
surface of head has five large and about eleven minute photophores (textfig. 126x). 

Photophores of ventral arms are arranged in the proximal half of their aboral 
surface, in three series; more distally, they occur in two series, and finally in the 
terminal parts they form a single series; the series of longest extent being the middle 
series made up of twenty-five organs.  Photophores of first, second and third arm- 
pairs consist of a single series of large organs on the ventral side and of a single series 
of minute ones on the dorsal side of the aboral surface. 

Spermatophores 9 mm. long; spermatic cord 4 mm. long, finely striated,cross-wise 
(textfig. 127). 

Radula composed of seven series of unicuspid teeth, which, as regards their 
length, show the following relations: median=inner lateral =%% outer lateral 14 
marginal (textfig. 126r). 

The before-mentioned specimen of 140 mm. mantle length has a posterior half 
of the gladius left in situ. This is the unique gladius available to my examination 
of the species, and almost agrees with the illustration given by Chun (1910, p. 157). 

Whole external surface of mantle, head and arms mottled with reddish brown 
chromatophores. Inner surface of mantle, funnel, and buccal membrane, as well as 
the whole surface of branchial vessels, and depressor infundibuli are uniformly tinged 
with a deep brown, while the anterior part of neck as well as of funnel groove show 
a deep dull brown hue. 

The principal measurements are given in one of my previous papers (1914, p. 99). 

Remarks —The “Albatross” collection contains a much destroyed specimen 
consisting of fragments of three arms. I refer this to the species under consideration, 
although certainty is impossible in the case of so defective a specimen. The arms are 
probably the first, second, and third of the left side. The third arm possesses on the 
aboral surface a distinct stout subtriangular keel, which recalls very much that of 
Meleagroteuthis, and which is not clearly marked in the other specimens examined. 
'The color is claret throughout, but much deeper in the oral surface than in the lateral 
and aboral surfaces. 

Locality.—Sagami Bay (Pfeffers; Sasaki); Yokohama market (Sasaki); Ibaraki 
Prefecture (Sasaki); ? off Totomi Prov. 662 fms. (Albatross!). 


Stigmatoteuthis japonica Pfeffer, 1912. 


Calliteuthis reversa, Hoyle 1886b, p. 183 pl. xxxiii, figs. 12-15. 
Calliteuthis ocellata (pars), Berry 1912b, p. 432. 
Stigmatoteuthis japonica, Pfeffer 1912, p. 284.—Sasaki 1916, p. 98. 


Stigmatoteuthis japonica is the name given by Pfeffer to a cuttle fish previously 
mentioned by Hoyle in the “Challenger” Report under the name of Calliteuthis 
reversa Verrill. According to Hoyle, the animal agrees very well with Verrill's 


description and figures of that species but the articulation of the funnel to the mantle is a little more 


complicated: funnel cartilage of a pear-shaped hollow, the deeper portion being posterior; mantle 
cartilage ridge-like, divided into two portions, of which the posterior is much the more prominent, 
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and separate by a distinct gap from the anterior, which is low and narrow. 

Tentacular suckers, as far as appear in Hoyle’s illustrations, subequal, arranged in continuous 
longitudinal rows which number about six on the hand portion, diminishing into four, then into three 
and finally into two as they approach the distal extremity of club. At the same time, the individual 
suckers become gradually and somewhat regularly smaller distad, the largest ones forming the second 
and third transverse rows. An uniserial connective group of six suckers and five fixing pads is found 
on the stem, running diagonally from its ventral margin to the dorsal margin of the carpus. Horny 
ring of larger suckers has eleven or more, slender clearly separate teeth on the distal half of the 
margin. 

The gladius depicted by Hoyle is rounghly penniform. Vanes deeply arched above, comprising 
about two-thirds the entire length of gladius; the combined outline roughly elliptical, but the posterior 
end curiously expanded. The measurements of gladius taken from Hoyle’s illustrations are 30 mm. 
by 9 mm. 

Locality.—MHyalonema ground off Ino Sima Island (Hople); east of the North Island, New 
Zealand (Hoyle). 


Genus Meleagroteuthis Pfeffer, 1900. 
Meleagroteuthis, Pfeffer 1900, p. 170; 1912, p. 290.—Hoyle 1904b, p. 13. 


Cutenous photophores numerous, closely set, especially on the ventral surface of animals. Those 
of ventral arms in eight or nine series at base; same of the remaining arms in one to five series. A 
single row of horny tubercles usually present along the mid-dorsai line of mantle and also on the 
aboral surface of first, second and third arms. Protective membranes of those arms expanded at base, 
and connected with one-another into a narrow internal umbrella spanning between these arms. Third 
arm with a conspicuous triangular keel on back. Dorsal web of tentacular club narrow and of normal 
shape. 

Type.—Meleagroteuthis hoylei Pfeffer 1900. 


i Meleagroteuthis separata Sasaki, 1915. 


(PL XXII, figs. 4-6.) 
Meleagroteutlis separata, Sasaki 1915, p. 131; textfigs I, 2; 1916, p. 103. 


A thorough re-examination of the type specimen has convinced me of the validity of the species. 

Animal soft, graceful, choroidal. Skin quite smooth, but closely beset with numerous nearly 
uniform photophores: Mantle thick, nearly conical in shape, about half as long again as its own 
maximum breadth, which is situated one-fifth down the length (Pl. XXII, fig. 4). Dorsal part of 
mantle margin convex, forming an angle of 120? in the middle; the ventral part only slightly concave. 

Fins nearly terminal, very little extending beyond the hind end of body; both together of a 
Cassinian oval with the long axis transversely, the combined posterior edge notched in the middle, 
and the anterior origin a little indented. Length of fins about three-fifths of their total breadth and 
45% of the mantle length (Pl. XXII, fig. 5). 

Head enormous, broader, and only a little shorter, than mantle. Eyes exceedingly unequal, the 
eye-ball and eye-opening of the left side being much greater than those of the right. side. Anterior 
margin of eye-opening with a faint sinus near the middle. 

Neck strongly constricted, marked off from head by a blunt but distinct edge, of which the mid- 
ventral part forms a low arch bordering the anterior part of funnel groove. This groove shallow; it 
is though well-marked anteriorly, ill-defined on sides, where only soft, very low ridges mark off the 
groove from the remaining part of neck. Distinct tuberculus olfactorius present on either side of neck. 
Nuchal cartilage ovo-lanceolate, a little, tapering posteriad, measuring 8 mm. by 3 mm. 

Funnel conical, very short but wide. Adductors unipaired, dorsally attached. Funnel cartilage 
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nearly ovate, somewhat acuminated in front, with an elongate deep depression in the middle. Length 
of the cartilage a little over half that of funnel. Mantle cartilage of a crescent-shaped ridge, highest 
near the middle, about as long as the preceding cartilage. 

Arms long, nearly equal, about twice as long as mantle, gradually and evenly tapering off distad, 
nearly four-sided. Neither distinct web nor keel present on the aboral surface of arms, but third arm 
with a short triangular keel near the middle of the length. 

Umbrella best developed between the first two pairs of arms, where it extends about 6 or 7mm. 
up the arms. In the remaining interbrachial spaces it is similarly very narrow but is quite obliterated 
between ventral arms. 

Protective membranes of arms narrow; espeeially narrow are those of ventral arms. The proxi- 
mal parts of the membranes united together into an internal umbrella, of which the radii measure 
about 13 mm. between the first three pairs of arms. 

Buccal membrane with seven distinct ribs extending beyond the margin. Connectives also 
number seven, the dorsal three of which are deeply bifulcate and incorporated into the internal um- 
brella; the remaining four undivided, hanging over the sulcus around the membrane. The relations 
of attachment between connectives and arms are as follows :— 


First connective ——» the dorsal surfaces of both first arms. 


Second  ,, —— > the ventral surface of a first arm and the dorsal surface of a second arm. 
Third s ——> the ventral surface of a second arm and the dorsal surface of a third arm. 
Fourth  ,, ——> the dorsal surface of a fourth arm. 


Arm-suckers subglobular, small, biserial, marginally attached. Those of ventral arms a little 
smaller and more closely set than those of the remaining arms. The latter are very sparsely set in 
the proximal parts but attain a closer arrangement in the distal parts. Horny ring with irregular 
horny substance covering over the margin so that no dentation is discernible. 

Tentacles slender much longer than twice the length of mantle. Stem far thinner than arms, 
nearly three-sided; a little flattened from aboral to oval side; the latter side flat, bordered laterally by 
edges which are not so sharp as to make “ Faden” of Pfeffer’s marked by groves (1912, p. 292). Club 
expanded, spindle-shaped in outline, comprising about'one-tenth of tentacle. The extremities of clubs 
were somewhat dissimilar, that of the right club being more slender than that of the left, probably 
due to the abnormality of either of the two (PI. XXII, fig. 6). 

Tentacular suckers exhibit the principal characteristic of the species discriminating it from 
M. hoylet. The suckers may be divided into three groups: (1) Connective group of stem, consisting 
of nine or ten suckers and eight to ten pads arranged in a single series; it begins on the ventral side 
of the oral surface about two-thirds up stem, runs diagonally into the dorsal side of carpus and then 
goes further up to the middle part of club along its dorsal margin. (2) Hand group, consisting of 
unequal suckers arranged in four longitudinal rows, of which the ventralmost is composed of seven 
or eight suckers a little larger than those of the connective group. The second row is made of five 
suckers as small as those of the ventralmost series. The third row which is situated in the middle of 
club, is formed of only three suckers a little larger than any suckers of both the preceding rows. The 
fourth row, i. e. the dorsalmost of the four rows and the one next ventral to the connective group on 
club, has only two or three suckers which are the largest of all the tentacular suckers, being twice or 
thrice as large in diameter as those of the ventralmost series. (3) Distal group, composed of suckers 
much smaller than those of the connective group and not in any serial continuation with the hand 
group as in M. hoyle, but entirely separated from it by a smooth space. 

Individual suckers of tentacles shallow; aperture much wider than that of arm-suckers, surrounded 
by radial muscles, which are best developed in the largest suckers. Margin of horny rings covered 
with a horny substance, exhibiting no dentation. 

A longitudinal series of horny tubercles present on the aboral surface of first three pairs of arms 
and also on the back of mantle; that of first arm consists of ten or eleven large tubercles and some 
smaller ones, extending from near its middle down to the frontal part of head. Same of the second 
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composed of ten or eleven tubercles, extending down to the anterior margin of. abra: Same of 
third arm is the least extensive, consisting of only eight or nine tubercles. l 

The tubercular row of the mantle begins to occur at the middle point of the dorsal anterior margin 
and traverses straight for some distance caudad, then curves into the right side, almost reaching the 
anterior origin of the right fin. The.tubercles of this row are not so numerous as in M. hoylei, but 
number only seventeen, and are small and uniform. ; 

Whole external surface of. the animal embellished with numerous longitudinal-oval photophores, 
larger ones of which measure .0.6 mm. by..0.4 mm.. Photophores of belly closely crowded more or 
less regularly in oblique rows, but becoming somewhat sparser at the end-part of body. Along the 
whole:edgé of mantle opening, photophores. are arranged in a series of about 38, of which about 25 
are visible from. the ventral side. .24 photophores may be counted along the median longitudinal line 
of belly though they do not exhibit any regular line. On the back of body the organs are very sparse 
and:show very irregular arrangement, those of the left side being a little more sparsely distributed and 
smallér:in size than those of the right side. 

‘.Photophores on the ventral surface of head as closely dome as on the corresponding surface 

of mantle, and in regular oblique rows as well. Those nearest to the anterior boundary edge of neck 
form a regular transverse series of 24, with the. thickest arrangement in front of the funnel groove. 
In a transverse row which extends þetween both eye-openings they seem to number about 20 as 
stated” by Pfeffer in M. hoylei.. On the dorsal surface of head they are found in the oüter region only 
and are much gmaller and sparser than on the ventral surface; their distribution i is very diegulan being 
more numerous on the right side than on the left. 

“On the lateral surfaces of head, photophores also vary in size and distribution in right and left. 
On the right side, the organs are numerous, closely set, but become sparser towards the dorsal side; 
there is a longitudinal area free from organs in the middle, crossing the eye-opening and extending 
from neck to the angle between third and fourth arms. The eye-lid of this side is provided with 24 
organs around the whole edge of the opening. The left lateral surface. of head has very few and 
minute organs, and there are none around the margin of the eye-opening. 

Photophores of arms are the serial continuations of those of head and form more or less regular 
longitudinal series. They are most numerous and of thickest distribution on the right ventral arm. 
On this arm they number nine longitudinal rows at the extreme base, become reduced into six rows 
in the middle and finally into a singular row at the extremity. The longitudinal rows: which ex- 
tends to the extremity iri the second of the nine rows at base from the ventral side. On the third 
arms there àre three longitudinal rows of the: photophores; two series of which are situated on the 
aboral surface more ventral than the median tubercular series, the longer one of the two series is the 
ventralmost of all and reaches the extreme end of the arms, comprising about forty organs. The 
dorsalmost of the three series, is on the aboral surface more dorsal than the median tubercular series, 
composed of only a small number of smaller photophores. 

On the second arms are found also three series of the photophores as on the third. Of the three 
series, the longer two are on the aboral surface more ventral than the tubercular series, and the middle 
series is the longest, extending up to the extremity of arms, and consists of about thirty-three. organs. 
The dorsalmost of the three series resembles very much that of the third arm but consists of much 
less numerous photophores. 

The photophores of the first arms àre rather rudimentary, irregularly distributed and by far less 
numberous than on the remaining armis. 
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Type locality.—Misaki, Sagami Prov. 400 fms. (Sasaki). 
Type.—In Tokyo Imp. Univ. 


Family Gonatidae Hoyle, 1886. 


Gonatidae, Hoyle 1886b, p. 173.—Garus 1890, p. 450.—Pfeffer 1908a, p. 68; 1912, p. 229. 


Body elongated, conico-cylindrical, more or less attenuated at the posterior end. Fins terminal, 
either rhomboidal or cordate. Funnel cartilage slender, with a single longitudinal groove, which 
articulates with a lineal ridge-like mantle cartilage. Buccal membrane 7-ribbed; connectives also 
seven. Equipments of arms, quadriserial at least at the proximal half, consisting of suckers only in 
the young, but when the animal grows older those of the two central series in the first three pairs 
of arms undergo a change into hooks. Tentacles may be absent, but more often present, provided 
with multiserial suckers, some of which may be transformed into hooks at maturity. Gladius in adult 
slender, furnished with a comparatively large end-cone, sometimes also with a cartilaginous spine at 
the tip. l 

The known species of this family are of more or less abyssal habit, the whole body constituted 
of somewhat soft and more or less choroidal tissues. Some species undergo a marked metamorphosis 
while developing, so that the specific identification has been dealt with great difficulty. 


Key to the genera and species of this family. 
(A) Tentacles present (gen. Gonatus). 
(a) Tentacular armatures composed of suckers and hooks, radula composed of only five series 


Of teeth: luci rr e E DES Gonatus fabricii. 
(b) Tentacular armatures composed of suckers only even at maturily; radula with seven series 
of teeth p reir T ESTER Gonatus magister. 

(B) Tentacles absent (gen. Gonatopsis). 
(c) 8-12 longitudinal rows of suckers on the extremity of arms ......... Gonatopsis octopedutus, 
(d) 4 longitudinal rows of suckers on the extremity of arms... Gonatopsis borealis, 


Genus Gonatus Gray, 1849. 


Gonatus, Gray 1849, p. 67.—Adams, H. & A. 1858, p. 36.—Tryon 1879, pp. 106, 168.— Verrill 
1882, p. 288.—Hoyle 1886b, p. 174; 1889, p. 117.—Berry 1912a, p. 308.—Pfeffer 19082, 
p. 70; 1912, p. 230. . 

Onychoteuthis (pars), Adams, H. & A. 1858, p. 32. 

Lestoteuthis, Verrill 1880b, p. 251; 1871c, p. 390; 1882, p. 415.—Steenstrup 1881a, p. 9. 

Cheloteuthis, Verrill 1881b, p. 110; 1881c, p. 293; 1882, p. 286. 


Olfactory crest on either side of neck, composed of three longitudinal folds, the ventralmost of 
which is provided with a small membranous tuberculus olfactarius. Arms of ordinary structure even 
at their extremity; armatures quadriserial throughout, consisting of hooks and suckers. Tentacles 
present throughout the life; when young, they are provided with suckers only, of which those on the 
middle part of the club sometimes may undergo a change into hooks at maturity. Gladius in adult, 
slender, furnished with an end-cone and solid cartilaginous spine at the tip. 
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Type.—Onychotenthis ? amoena Mpller 1842 [= Gonatus fabricii (Lichtenstein 1818)]. 


Gonatus fabricii (Lichtenstein, 1818). 
(PI. XXII, figs. 7-18; textfig. 128.) 3 


Onychoteuthis fabrici, Lichtenstein 1818, p. 13 (fide Pfeffer). 

Onychoteuthis ? amena, Mpller 1842, p. 76. 

Onychoteuthis kamtschatica, Middendorff 1849, p. 189, pl. xii, figs. 1-6. 

Gonatus amama, Gray 1849, p. 68.—Adams 1858, p. 36, pl. iv, fig. 2.—Verrill 1881c, pp. 291, 
388, 390, 428. 

Gonatus amanus, Sars 1878, p. 336, pl. xxxi, figs. 1-15; pl. xvii, fig. 2. 

Lestoteuthis Kamtschatica, Verrill 1880b, p. 25 1. 

Gonatus fabricii, Steenstrup 188 1a, p. 9, pl. i.—Verrill 1880a, p. 291, pl. xlv, figs. 1-1b, 2-2d; 
1882, p. 289, pl. xv, figs. I-Ic, 2-2d.—Steenstrup 1882, p. 143, pl, i.—Hoyle 1886b, pp. 
41, 174; 1889, pp. 117-135, pl. xiii, xiv.—Carus 1890, p. 450.—Appellóf 1892, p. 9.— 
Pfeffer 1900, p. 163; 19082, p. 71, figs. 80-84; 1912, p. 230, pl. xv, figs. 17-22.—Berry 
19122, p. 308, pl. liii, figs. 1-4; pl. liii; pl. liv, figs. 1-4; pl. lv; 1912b, p. 424.—Sasaki 
1916, p. 96; 1920, p. 197. 

Cheloteuthis rapax, Verrill 1881b, p. 110, pl. ii, figs. I-1f; 1881c, p. 293; 1882, p. 286, pl. xv, 
figs. 3-3f, 4. 

Lestoteuthis fabricii, Verrill 1881c, pp. 291, 293, 387-390, 428, pl. xlv, figs. 1, 2; pl. xlix, fig. 1; 
pl. lv, fig. 1; 1882, p. 416, pl. xlv, figs. 1-1d.—Dall 1886, p. 209. 

Gonatus antarctius, Lónnberg 1898, p. 51, pl. v, fig. 4. 


Twelve specimens of this species are found in the “Albatross” collection, consisting of two 
mature, one adolescent and nine larval individuals. Their differences in shape between these develop- 
mental stages are so marked that their separate descriptions are properly advisable. 

Adult.—Body about four times as long as its own maximum breadth, nearly cylindrical in the 
anterior half, then tapering regularly caudad to an acuminate end. Dorsal part of mantle-margin 
even and without median process; the ventral part shallowly but broadly emarginated crescentwise; 
the emarginated part marked off by a bluntly angular projections on either side. 

Fins terminal, fleshy, connected together posteriorly, their total outline rhomboidal, but the lateral 
angles rounded, and the anterior origins deeply indented.  Antero-lateral edges a little convex; 
postero-lateral edges nearly straight but may be slightly convex in the anterior parts and slightly 

. concave in the posterior parts. Posterior end pointed in an angle of 40°-80°. Length about equal 
to, or a little less than, the combined breadth, and decidedly less than half the length of mantle. 

Head a little broader than body. Eye a little prominent with very large eye-ball. Eye-opening 
roundish, with a distinct sinus in the antero-ventral margin. Funnel groove smooth, distinctly marked 
off by a continuous horseshoe-shaped fold. 

Neck marked off from head by a more or less distinct edge. Olfactory crest on either side, 
composed of three longitudinal folds, of which the ventralmost is semilunar, confluent with the boundary 
fold of funnel groove; the remaining two folds run obliquely dorsal and posteriad, connected with a 
narrow transverse fold posteriorly. Nuchal cartilage elongated, slightly expanded on both ends; a 
«strong longitudinal ridge runs throughout the length, defined by grooves laterally (Pl. XXII, fig. 8). 
In a specimen of 180 mm. mantle length the cartilage measures 21.9 mm. by 6 mm. 

Funnel very short, usually only a little extending beyond mantle cavity. Funnel cartilage 
lanceolate, about four times as long as broad, and longer than half the length of funnel; a little nar- 
rowing anteriorly; outer margin a little concave; inner margin usually convex. Longitudinal groove 
of the cartilage situated in the middle, slightly widening posteriad, marked off more sharply in the 

‘inner side than in the outer. Mantle cartilage ridge-like, linear, a little longer than the preceding 
cartilage (textfig. 128A). 
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Arms subequal, the formula of length being 3 > 4*+2> 1, but Pfeffer mentions it to be 3, 2, 4, I; 
the longest about half as long as the mantle. Keels, webs and protective membranes of arms all 
constructed almost as in Pfeffer’s statements. 

Equipments of arms quadriserial even at the extremity. On the ventral arms, they number over 
100, all represented by suckers. On the remaining arms they number about 100, those of the outer 
two series of which are suckers. But those of the inner two series are mostly hooks, only a few at 


Textfig. 128. 


Gonatus fabricii. A. Funnel of adult specimen; x 24. B. Radula of same specimen;x 33. C. Arms 
of largest larva examined; xca. 3. D. Radula of larva of 13 mm. mantle length; x 180. 


base and several at the extremity being represented by suckers. The hooks are far larger than the 
suckers, their length often being four or five times the diameter of the suckers in the same transverse 
row. Horny ring of suckers dentate, the teeth numbering 12 or 13 in the middle suckers of ventral 
arms (PI. XXII, fig. 9). 

Tentacles about twice as long as arms, robust, clearly four-sided. Club agreeing with Verrill's 
description and illustrations; lanceolate as usual, but its hand portion well expanded, being far wider 
than stem, while the distal portion, which measures about one-third the entire length, is charac- 
teristically slender and nearly of uniform breadth throughout, terminating in a rounded tip (Pl. XXII, 
fig. 7). Dorsal web stands keel-like at the proximal part, arising abruptly at its origin and is bent 
over laterad as it goes towards the extremity. The slender distal portion is provided with four regular 
series of small crowded suckers, and there is at the extreme tip a special circular row of eleven minute 
suckers. 

On the hand portion the suckers are less regularly and much more sparsely set than on the distal 
portion, and divided into two groups, which pass down the marginal regions of club, leaving its central 
part bare. On this area, however, are found a longitudinal series of seven hooks, of which the dis- 
talmost is of moderate size, followed by an enormous one; the remaining hooks are all very small, and 
decrease in size proximad. ‘The ventral one of the two sucker-groups above mentioned far extends 
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on to stem, where the the arrangement of the suckers are uniserial. Distally the group becomes 
abruptly thinner, disappearing opposite the base of the largest hook. The dorsal group of the suckers 
is thickely crowded distally and thins off proximally, disappearing before reaching the carpus. It 
runs at first along the extreme margin of the club, but soon deviates internally, and finally takes a 
submedian portion. 

Towards the base of the club is found along the dorsal margin a single series of five, large, 
peculiar, short-pedicelled suckers, which regularly alternate with round fixing pads. This series is 
continuous with the connective group of suckers on the stem. The latter group also consists of 
suckers and pads regularly alternating with each other and runs in a zigzag line along the dorsal 
margin of the flat oral surface of the stem down to its base. 

Radula composed of only five series of teeth instead of the usual seven series, well agreeing with 
Verrill’s illustrations. Median teeth distinctly tricuspid, and the remaining teeth unicuspid and much 
larger than the former (textfig. 1285). 

Color in formalin deep purplish brown throughout. 

The mature specimens referred to are both male, yet no hectocotylization is discernible. 


Measurements. 
Dorsal length of mantle LL. ...— s sl se s Se 180 mm. 
Ventral length of mantle... ... ... eee 6. 8 0e. emo amoo e IJO , 
Breadth of mantle +... ... ... cen eno 2. e s. e 42 5, 
Length of fis... nas ade gy ceeds o e are See aux) esl Gee eae 82 55 
Total breadth of fins — ... .. .. ooo eno e e 0 e e BL, 
Left Right 

Length of first arms. cue duele Lio [Kee (ae cand Gut Omm. 70mm. 

m y SECON Arms sse aes ded soso ma awe T D. VU D 4; 82 , 

sil s third arms. a due e vex, Case. ces Uu ease uv DOS oe — 

»- 3 fourth arms ses ae en aa ae) i c ao eee Sio OSH; 85 , 


» , tentacles... «e o ans eas) die a) — 


Adolescent stage.—Consistency softer, body wider, and its wall thinner than in adult. Fins taken 
together broadly cardi-form, being distinctly wider than long; indentation of theír anterior origin 
deep; posterior end extending a little beyond the end of body. Ventral emargination of the anterior 
margin of mantle shallow, feebly marked off on sides (Pl. XXII, fig. 10). 

Head much narrower than mantle opening; constructed almost as in cranchiids, the anterior half 
forming a slender foursided prism and the posterior half wide, with exposed and projecting eye-balls. 
Funnel broad, but short, extending merely one third up the head, and fixed by a pair of adductor 
muscles to the funnel groove, which is not so well marked as in the adult. Both funnel and mantle 
cartilages as in the adult (Pl. XXII, fig. 11). 

Arms unequal, the formula of length being 2237» 4-1, and comparatively much longer than 
those of the adult, the longest decidedly exceding the body-length. Armatures quadriserial through- 
out as in the adult, but their inner two series of the first three arm-pairs include more numerous suckers 
and less numerous hooks. The following table shows the number of these suckers and hooks on 
their respective arms:— 


Suckers at base Hooks Suckers at extremity 


Right... .. .. 13 13 
iam 


lLeft Sey cm pices 14 18 


Right... .. .. 16 
II amf 
Lefton eer tu 15 


Right... ... .. 16 


III arm 


Left... o... .. 14 
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The fourth pair of arms has suckers only, about 84 of which are included in the inner two series. 
The horny ring of these suckers has four or six teeth on the distal margin (Pl. XXII, fig. 12). 

Tentacles longer than arms, their stem four-sided, with a quite flattened oral surface. Club 
lanceolate in outline, expanded proximally and narrowed at the distal half, where the quadriserial 
suckers are rather unequal in size, those of the ventralmost series being decidedly larger than the 
rest (Pl. XXII, fig. 13). The quadriserial arrangement of the suckers on the distal part undergoes a 
sudden change in the middle of the club into an octoserial, which developes further into an arrange- 
ment of more numerous series as the suckers go further downwards. In the proximal parts the 
suckers group themselves into zones traversing the margins towards the carpus. The suckers of 
these two zones are much smaller than those of the distal part and crowded into 6-8 series in each: 
zone. Along the interspace between these too zones, there is found a longitudinal series of about 
ten suckers, the two distalmost of which are much larger than the rest. And, of the two the proximal 
one is by far the larger, undergoing a change into a hook. 

On the stem of tentacles, there are found connective suckers regularly alternating with fixing 
pads in a zig-zag line, and which run along the dorsal margin of the oral surface, joined distally with 
the sucker-zone of the dorsal side of the club. On the ventral margin of the oral surface also are 
found a groupe of minute suckers in two or three series, extending nearly to the carpus. 

Radula as in adult, consisting of five series of teeth. 


Measurements. 
Dorsal length of body |... ... cee 2 ono se s f ne e 40 MM. 
Ventral length of body |... cee ee s eno se ne 89 
Breadth of body eso me eee o. s on. cken tee e S IÓ, 
Breadth of head iero Fixe ee p, Sa) Re had SEXES ree c ur Leg Css TOO", 
Length of fins +... ce. ooo s le s n S n e fe S SUMI, 
Total breadth of fins... cm es “sax, ale eu QR D 1 22 D DD D 
Length of first arms ro Gu qu Suis. ge i ae o£ pn lve. Ge ee ae 0307 3 
pe Cr Second arms dsl ue sell costes dede i en WM aden a vx me ARX BATA 
» — » third arms RE. usi ame eae’ SEE OS tae, eain wade NR in 137 si 
»  afourthD arms: «al xe cate Gea Rie Gee Vp Sete same cc e ete BT; 
de awteDladliS ue A ud. sum. Gtk Had eue pun Wee ran Dale uic AO cw D. GF 
»  » Clubs ATE ugs a cR. CAWED es Ge ely Ea Calo (ae ala 9 , 


Larval stage (Pl. XXII, figs. 14, 15, 17).—Whole external appearance resembles very much that 
of a crauchiid: body semi-transparent, nearly barrel-shaped, with somewhat membranous wall. Along 
the mid-dorsal line of mantle appears a part of the gladius dilating posteriorly into a slender longi- 
tudinal rhombus. Anterior margin of mantle nearly truncate save for a faint projection in the middle 
of the dorsal part. Fins minute, semi-circular, attached to the extreme end of body, their combined 
posterior edge forms a shallow and wide identation in the middle. 

Head a little depressed dorso-ventrally, constricted in front (Pl. XXII, fig. 16); invariably far 
narrower than mantle-opening, and deeply contracted into mantle cavity. Eyes project anteriorly and 
laterally, with small circular openings. A minute papillary tuberculus olfactorius present on either 
side of neck. Funnel, funnel-cartilage, and mantle-cartilage all nearly as in the adult. — 

Arms short, rounded on back, tapering to blunt extremities. Ventral arms much shorter than 
the others, which are of nearly equal length. The largest larva examined has a formula of 27 37 17» 4, 
the longest being about two-thirds the length of body. Armatures composed of suckers only, in four 
series. The suckers of the first three pairs of arms, uniform, except in the largest larva referred to, 
where the suckers of the outer two series on these arms are much larger than those of the inner two 
series. "They number in a larva of 13 mm. mantle-length, about 33 on the first, as well as on the 
third arm, and.about 44 on the second arm. The suckers of the fourth arms are much more 
numerous than on the preceding arms, exceedingly minute and nearly uniform except some proxi- 
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mal ones, which are at least twice as great in diameter as the succeeding ones and which vary from 
two to seven in number in the different larvae examined. (textfig. 128c). 

Tentacles ordinarily sub-cylindrical in the proximal half, then gradually tapering off distad. Their 
relative length variable but a little longer than half the length of mantle in the largest larva mentioned 
above. Armatures consist of suckers only, but some at the extremity are only nipple-like and without 
horny rings. They extend nearly the whole length-of tentacles. Their arrangement is biserial at 
base, but becomes quadriserial near the middle and finally octoserial at the extremity. 

Gladius penniform, strikingly resembling that of Loligo. Vanes comprise the posterior two-thirds, 
both lanceolate in shape, narrowing with equal proportion towards both the extremities. End-cone, 
and cartilaginous spine not yet developed (Pl. XXII, fig. 18). 

Radula as in adult (textfig. 128p). 

Chromatophores only a few and very large (Pl. XXII, fig. 15). 

Principal measurements of some of the larvae referred to: 


No. of specimen i ii iii iv vi 


Length of body Ve uA Mex. ques I4 mm, 13 mm. IY mm, 10 nun, 4 mn. 


Breadth of body ... .. .. .. 65 45 53 » 235 


Length of first arms... ... ... $95 5» 12:35 ; rudiment 


, Second arms tee? Lice vi 


third arms ... 


, fourth arms... 


tentacles... .. .. . 1.8 mm. 


Remarks.—The adolescent stage examined is a little different from that hitherto described, so 
that its identification with the present species is with a great deal of hesitation. Compared with Sar's 
illustrations it has much longer arms and a head quite differently shaped. 

Distribution.—The species has a very vast distribution as listed by Pfeffer, extending from the 
arctic to the antarctic, covering both the Pacific and the Atlantic, although a few have been known 
from the tropical regions. "There are between the arctic and the antarctic forms some local variations 
chiefly in regard to the number and shape of armatures of the arms and also of the tentacles (see 
Lónnberg 1898, pp. 51-54, and Pfeffer 1912, p. 240). 

The localities known in Japan and vicinity are as follows:— Kamchatka (Middendorff); Bering : 
Sea (Dall); Japan (Steenstrup); Milne Bay, Simushir I, Kurile group (Albatross!); Bowers Bank, 
Bering Sea (Albatross!); near Near Is., Aleutians (Albatross!); east of Kamchatka (Albatross!); 
south of Alaska (Albatross!); near Commander Is. (Albatross!). 


Gonatus magister Berry, 1913. 
Japanese name: Dosu-ika (Etchu Prov.). 
(Pl. XXII, figs. 19-22; textfigs. 129, 130.) 


Gonatus fabricii (?), Berry 1912a, p. 310, pl. lii, figs. 1, 2; pl. liii; pl. liv, figs. 1-4, pl. lv, figs. 1, 
377. 

Gonatus magister, Berry 1913b, p. 76.—Sasaki 1916, p. 97; 1920, p. 198. 

Gonatus septemdentatus, Sasaki 1915, p. 185. 

Whole body rather soft, more or less choroidal in consistency and easily mutilated. Mantle 
cylindrical in the anterior half, then narrowing caudad; end-part, which comprises about one-third of 
the entire length, is slender, tapering gradually to a rather blunt extremity. Breadth of body 22- 
30% of the length, this ranging from 82 mm. to 220 mm. in the specimens examined. Anterior 
margin of mantle cut ventrally in the middle region into a broad emargination which is 'delimited 
laterally by two angular projections; dorsal part of the margin produces a little in the middle into an 
obtuse angle. 
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Fins broad, both roughly rhomboidal but forming a distinct auriculation at the anterior end; 
antero-lateral edges Slightly convex and the postero-lateral edges nearly straight. The combined 
breadth of fins in the largest specimen examined is about one-sixth as great again as their length, 
which is in turn a little longer than half the length of body. In the smallest specimen examined 
these proportions of the measurements occur somewhat in a different way: the length is greater than 
twice the combined breadth and less than one-third the length of body. 

Head ordinarily as broad as mantle-opening, its length about one-fourth that of body or even 
greater; dorsal surface arched; sides rounded; ventral surface flat, but the mid-posterior part excavated 
into a distinct funnel groove marked off by a faint fold around. In the groove is found no foveola, but 
sometimes six or seven indistinct longitudinal folds may be discernible. Eye-ball very large. Eye- 
opening wide, with a marked sinus in the anterior margin a little below the middle. The sinus is 
directed towards the interspace betwen the third and fourth arms; its margins especially that of the 
dorsal side greatly thickened. Neck strongly constricted, but its anterior boundary fold is rather 
faint (Pl. XXII, fig. 19). Olfactory organ on each side composed of three narrow longitudinal folds, 
the ventralmost of which has a small semi-circular membrane on the outer aspect. The two remaining 
folds are connected together posteriorly by an inconspicuous transverse fold, which, thus connecting 
them, still extends dorsad beyond them. Nuchal cartilage panduriform, narrowed in the middle, 
nearly similarly expanded at both ends, with a shallow indentation in the anterior margin on either 
side of the middle point; a marked longitudinal ridge passes throughout the length, with a groove 
along its crest (Pl. XXII, fig. 20). 

Funnel short, roughly conical; the distal end blunt, reaching one-third up the head.  Collar-like 
portion broad, the whole posterior margin free even at nape. Funnel organ composed of a ^ -shaped 
dorsal pad and two slenderly ovate ventral pads; the former extends from the level of anus half-way 
up to the distal funnel-extremity, its rhamus a little dilating posteriad. The ventral pads far shorter, 
and a little thinner, than the dorsal pad. Funnel cartilage broader than that of G. fabricii, slenderly 
pyriform in outline, rounded and expanded behind, then rcgularly tapering off forwards, furnished with 
a broad median groove, which also becomes regularly narrower forwards. Length of the cartilages 
about three times their maximum breadth and about half the entire length of funnel, measuring 25 mm, 
in a specimen of 170 mm. mantle length. Mantle cartilage ridge-like, not simply linear as in G. fabrici, 
but becoming much broader and lower posteriad; length decidedly greater than that of funnel cartilage. 

Arms subequal, the formula of length being 27 37 1&4 or 2537» 14, the longest about half 
as long as mantle. All more or less four-sided except third arms, which are compressed from side to 
side, with a marked keel along the whole length of the aboral surface. Second arms furnished with a 
sharp edge on the ventral side of the aboral surface; fourth arms with a conspicuous web along the 
outer side. Umbrella obliterated as in G. fabricu. Protective membranes narrow, and uniform. ` 

Equipments of arms in four series throughout; consisting of suckers only on ventral arms, but of 
suckers and hooks on the remaining arms. On these arms the suckers form the marginal two series, 
and the hooks, the central two series except at both the base and extremity where the four series are 
composed of suckers only. The quadriserial suckers at the extremity are more numerous than in G. 
fabricii and occupy 14-14 of the entire length of arms. The hooks of the central series are a little 
larger than the suckers of the marginal series, but not so large as in G. fabricii; their number greatly 
varies with age in direct proportion and is about 25 in each arm ín the larger specimens examined. 
Horny ring of suckers dentate on the distal half of the circumference, the remaining part forming a 
crescent-shaped border, the middle region of which sometimes bent, projecting forwards. Teeth strong, 
triangular, compressed laterally; numbering about 10 in larger suckers and becoming larger distad in 
the ring (textfig. 1294). 

Tentacles as thick as arms, variable in length, but ordinarily as long as, or shorter than, mantle, 
Stem compressed laterally, the oral surface flat, marked off by blunt edges on sides; the aboral surface 
furnished with a narrow membrane extending from the base to the middle of club. The club comprises 
the distal one-third of tentacles, and is expanded lanceolately, but the distal part is peculiarly narrowed, 
terminating bluntly. Dorsal web developed on the distal one-third of club, becoming wider distad. 
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Tentacular armatures composed of suckers only even in the largest individual examined. The 
suckers numerous, crowded on the entire oral surface, occupying the distal half of tentacle; equally 
minute but those of the middle region of the sucker-bearing part are a little larger than the remainder. 
They form oblique-transverse rows, each of which con- 
sists of about 12 suckers at the carpal region, about 25 
at the widest part of the hand portion, and about 6 at 
the slender distalpart. Besides these, there is at the 
extreme tip of tentaclesa circular row of eleven suckers, 
and also are along the extreme dorsal margin of the 
proximal two-thirds of the sucker-bearing part 50-60 
minute uniserial connective suckers regularly alternat- 
ing with so many fixing pads. Horny ring of suckers 
dentate on the distal four-fifths of the circumference; 
teeth somewhat resembling those of arm-suckers in 
shape, and numbering about 15 in each of the larger 

suckers (textfig. 1295). 
bie d x i ser o. Hom Gladius almost as in G. fabricii but the vanes are 
sucker; x 27. more extensive, comprising about four-fifths of the 
entire length (Pl. XXII, fig. 21). , 

Radula eomposed of seven series of teeth instead Of five series as in G. fabricii. Median teeth 
tricuspid; inner lateral teeth bicuspid; both outer lateral and marginal teeth unicuspid, being much 
longer than both the preceding ones; especially long are the marginal teeth which are about three times 
as long as the median (textfig. 130). 

Color in life deep reddish brown throughout; chromatophores minute, crowded over the whole 
external surface, imbedded in the skin, which comes 
off easily. 


Textfig. 129. 


The measurements are given in one of my pre- 
vious papers (1915, p. 185). 

.. Remarks.—Nine specimens of this species have 
been at my disposal. Their mantle-length ranges 
from 82 mm. to 220 mm. all are not yet fully mature 
and are female except one measuring 158 mm. in 
mantle-length. No hectocotylization is discernible in 
the unique male. The nidamental gland of the largest 
female measures 50 mm. in length. 

On the coast of Etchü Prov. this species is caught 
together with shrimps at 100 fathams or more. It is 
said to be edible, but is not cured for the market so that it has no commercial value even at Etchü 
Prov. 

Locality.—Near Cape Clonard, Korea, 400 fms. (Albatross!); Toyama Bay (Sasaki); off Iwanai, 
Hokkaido, 428 fms. (Albatross!); near Bowers Bank, Bering Sea, 557 fms. (Albatross!). Victoria, 
B. C. (Berry); Puget Sound, Wash. (Berry), ` 


Textfig. .130. 


Gonatus magister, Kadula; x 40. 


Genus Gonatopsis Sasaki, 1920. 


Body elongated. Fins terminal rather broad, both reni-form. Funnel cartilages slender, with 
a longitudinal groove articulating with ridge-like linear mantle cartilage. Distal part of arms 
peculiarly attenuated, provided with long pedicelled suckers in ten or more series. Armatures of the 
remaining proximal part in four series, the median two of which are composed of hooks and the 
marginal two series, of suckers; but in the ventral arms the four series are all composed of suckers 
only. Tentacles absent 

Type.—Gonatopsis octopedatus Sasaki, 1920. 
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Gonatopsis octopedatus Sasaki 1920. 
(Pl. XXII, fig 23; textfigs. 131, 132). 
Gonatopsis octopedatus, Sasaki 1920, p. 198, pl. xxvi, fig. 5. 


This specis is based upon a single specimen found in the “ Albatross” collection. 

Consistency rather soft and more or less choroidal as in Gonatus. Body elongated, thrice as 
long as broad, widest one-third down from the anterior end, then tapering off caudad (textfig. 131). 
Anterior margin of mantle forms a small pointed projection in the mid-dorsal part. Ventral part of 
the margin broadly but shallowly emarginated crescentwise, showing a point on either side of the 

emargination. Fins terminal, both together of kidney- 

A B shape, deeply indented at the anterior attachment, 

forming no points anywhere. Total breadth of fins 

far exceeding their length, which is in turn about three 
and a half times the length of body. 

Head a little narrower than body. Eyeball large. 
Eye opening wide, vertically elongated, their anterior 
margin forming a deep sinus a little below the middle. 
Neck strongly constricted, but its anterior boundary 
fold is quite obliterated. Funnel groove ill-defined. 
Olfactory crest indiscernible owing to its ill-preserva- 
tion, but tuberculus olfactorius is well preserved and 
nipple-shaped. Nuchal cartilage elongated, with nearly 
equal breadth throughout, but slightly widening ceph- 
alad, where its breadth is about one-fourth the length. 

Funnel short but broad, sunk deep in mantle 
cavity. Funnel organ situated on the posterior part 
of funnel wall, consisting of a A- shaped dorsal pad 
and two oval ventral pads as in Gonatas. Funnel 
cartilage elongated, nearly lanceolate but a bit curved, 
a little narrower than a quarter of its own length, and 
a little longer than half the length of funnel, more 
sharpened anteriorly than posteriorly; longitudinal 
groove narrow throughout, extending the whole length 
of the cartilage, marked off by a stronger ridge ventral- 
ly than dorsally. Mantle cartilage ridge-like, linear, a 
little longer than the funnel cartilage (Pl. XXII, fig. 23). 

Arms slender, subequal; the formula of length 
being 27737 14, the longest being five-sixths the 
length of body. All comparrtively rapidly taper two- 
thirds up the length; the remaining distal one-third 
somewhat characteristically attenuated but terminating 
in a comparatively blunt extremity. Neither keel nor 
web developed excepton the ventral arms, where a 
narrow web is discernible along the dorso-lateral aspect. 

Armatures of arms composed of hooks and suckers, but on the ventral arms they are represented 
by the suckers only (textfig. 132). On each arm the armatures are quadriserial two-thirds up the 
length, whence they form 6-serial arrangement, which soon develops into an 8-serial arrangement, 
and then a 10-to 12-serial as the suckers are proceeded distad; at the same time they undergo a 
change into minute long-pedicelled nearly uniform suckers. On the first three pairs of arms, the 
marginal two series of the quadriserial armatures at the proximal part are also composed of small 
long-pedicelled suckers, while the median two series consist of large hooks. The largest of these are 


Textfig. 131. 


Gonatopsis octopedatus. A. Dorsal view; natural 


size. B. Ventral view; natural size. 
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in the seventh or eighth transverse row, their length equaling five or six times the diameter of the 
marginal suckers in the same transverse row. Horny ring of suckers smooth but may be provided 
with protuberances of quite irregular shape. 

As has been noticed above, the ventral arms 
have suckers only. Of these suckers those of the 
two central series at the proximal part, which cor- 
respond to the hooks of the other arms, are not so 
large as these hooks, their diameter being only 
twice that of the marginal suckers. The horny ring 
of those central suckers is also smooth as that of 
the marginal ones. 

Tentacles absent, but represented by round- 
headed indistinct tubercles held between third and 
fourth pairs of arms. 

Buccal membrane relatively broad, with seven 
marginal projections; internal surface finely wrin- 
kled. Outer lip thin; inner lip thick and papillate 
as usual. 

Radula not examined. 


Measurements, 


Length, total ... ... ... ... 130mm. 
Dorsal length of body |... ... 65 
Ventral length of body ... ... 61i 
Maximum breadth of body ... | 22 
Length of head... ... ... ... 10 
Breadth of head... ... I9 
Length of fins ss. use 19 
Total breadth of fins... ... ... 30 


» 


Left Right 
Length of first arms... ... 45 mm. 45 mm. 
" » Second arms ... 55 ,, 55 , 
» » thirdarms  ... 52 ,, 52755 
" »fourth arm  ... 4$ , $3.5, 


Remarks.—The internal genital organs of the 
specimen referred to show still primitive condition 
so that it seems to attain a further development in 
size. uc " 

Type locality.—Near Cape Patience, Sakhalin I. 440 fms. hands 
Type.—In the U. S. Nat. Mus. i 


Textfig. 132. 


Gonatus octopedatus. Inner aspect of arms : X 8/3. 


Gonatopsis borealis Sasaki, 1923. 
Japanese name: Tako-ika (Octopod-squid). 
(PI. XXX, figs. 3-6.) 
Gonatopsis borealis, Sasaki, 192 3b, pp. 203-207, I textfig. 


Skin rather soft to the touch, quite smooth, lacking ridges; neither photophore, nor special 
mark noticeable, the whole surface being evenly dark reddish brown in colour. Mantle cylindrical in 
its anterior half, whence it tapers caudad at first rather rapidly but gradually afterwards, thus finally 
forming an attenuated end-part; breadth a little less than a quarter of the length. Fins taken together 
sagittate in outline; length, about 24 their total breadth, and about */; the length of mantle. 


Cephalopoda of the Japanese and Adjacent Waters. 275 


Head as broad as, or even a little broader than, the mantle opening. ‘Neck strongly constricted, 
separated from head by a circular ridge which ventrally, sharply marks off the funnel excavation from 
the general surface of the head. No special fold in the excavation. Eye relatively large, with a wide 
opening which has a deep sinus in front. Olfactory crest composed of four longitudinal folds, two 
dorsalmost of which are joined together posteriorly so as to enclose a bay in front. The ventralmost, 
the smallest, forming a part of each lateral boundary ridge of funnel excavation. Funnel of moderate 
size, with a relatively large semilunar valve, which projects into the antérior opening of the funnel. 
Funnel organ formed of one ^ -shaped dorsal, and two elliptical ventral, pads; the former extends a 
distance on the funnel depressors. Funnel cartilage lanceolate, more or less tapering forwards, with 
a rounded free posterior margin; lacking socket longitudinally furrowed, becoming regularly wider and 
shallower posteriad; plug of mantle slenderly wedge-shaped, evenly widening and flattening caudad. 
Nuchal cartilage panduriform, 34 as broad as long, with a gentle constriction near the middle of the 
length. 

Arms equal in length, but the third slightly longer than the others and about */, the length of 
mantle; quadrangular in section except the third which is flattened dorso-ventrally. Carinations and 
protective membranes both of ordinary development. Armatures quadriserial throughout, consisting 
of suckers and hooks. In the three dorsal pairs, their four proximal rows consist of only suckers, 
there follow 16-20 transverse rows of two small suckers of outer side and two large hooks of inner 
side each; beyond these, there are 9-12 transverse rows of minute suckers at the extremity. In the 
fourth pair of arms, the armatures are only suckers in about 35-45 transverse rows. Suckers of all 
arms have about 10 triangular teeth at the distal half of the horny ring. No arm is modified into 
hectocotylus. Grasping arms absent. 

Buccal membrane with seven suckerless projections of margin, each suspended by a strong rib. 
Radular teeth in 7 longitudinal rows; the median tricuspid, the first lateral bicuspid, and the others 
unicuspid. 

Gladius slenderly lanceolate or rather penniform, about '/,, as broad as long, posteriorly with a 
hollow end-cone, the dorsal wall of which comprises 14-16 the length of the rachis. No cartilaginous 
incrustation on the ventral side, nor similar spine at the end. 

Principal anatomical characteristics were also examined: Nervous tentacularis is quite obliterated. 
The superficial division of the cerebral ganglion is very distinct unlike Hoyle's illustration of Gonatus 

Jabricii. lt resembles somewhat that of Stenoteuthis bartrami described by Richter, but lobus basalis 
posterior is far larger than in that species. The structure of the cephalic cartilage shows again a 
marked dissimilarity from that given by Hoyle in G. fabricit. It is roughly saddle-shaped, with the 
concavity turning forward, and when seen from above, its outline is nearly shield-shape, and not 
horseshoe-shape; the lateral margin of each side is not so markedly expanded as to form any special . 
wing-like lobe. ; 

Remarks.—The present species is related to Genatopsis octopedatus, but differs from this as is 
tabulated below. 


Gonatopsis borealis. G. octopedatus. 
Fins taken together: sagittate ; reniform. 
n ' . panduriform, with a gentle elongate, very slightly 
Nuchal locking cartilage.: constriction near the middle; widening cephalad. 
Ventral locking cartilage slenderly wedge-shaped, i : 
of mantle: widening caudad ; linear, narrow throughout. 
Arm formula: 3>1=2=4; 2>3>I=4. 
Length of longest arm: 24 the length of body; 5/, the length of body. 
Suckers on the extremity > E 


in 4 longitudinal rows ; in 8-12 longitudinal rows. 


of arms: 
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Numerous specimens have been brought to my hand, eight of which obtained by the late Mr. 
G. Yamaguchi and Mr. K. Shirai were specially in good preservation and ranged from 140 mm. to 
255 mm. in the length of mantle. 

Specimens examined have mostly come from Kushiro, but also include those from Nemuro and 
Tokachi. These localities cover the eastern coast of Hokkaido strongly influenced by a cold 
current “Oyashiwo”. Most of the specimens of Yamaguch and Shirai referred to were caught on 
28th July, 15-30 miles off Kushiro, where the water temperature showed 11.6°C at the surface and 
2.5?C at the depth of 20 fathoms below the surface. According to the reports of Mr. Yamaguchi and 
Mr. Shirai who made researches on the habits of the species by angling from the experimental boat 
* Sangyo-maru" 1922, whenever Ommastrephes soani pacificus was abundant, Gonatopsis borealis was 
very rare, the reverse being also the case, or when both the species happened to be met with at the 
some region of the sea, the latter species was always angled from a much greater depth than the 
former. All these facts point to the conclusion that Gonatopsis borealis is physiologically adapted to 
a much colder water than Ommnastrephes sloani pacificus, which generally inhabits water than above 
10°C in temperature. 

Type locality —Kushiro, Hokkaido. 

Type.—In Hokkaido Imp. Univ. 


Family Ommastrephidae Gill, 1871. 


Onychoteutlidae,Gray 1849, pp. 36, 45, (pars).—Adams, H. € A. 1858, p. 30. 

Ommastrephini, Steenstrup 1861, p. 1. (fide Jatta); 1880a, p. 89.—Joubin 18952, p. 31; 1900, p. 
44.—Hoyle 1886b, pp. 32, 162 (pars). 

Ommastrephidae, Gill 1871, p. 1.—Tryon 1879, pp. 102, 175.— Verrill 1882, p. 290 (pars).— 
Carus J. V. 1890, p. 455 (pars).—Jatta 1896, p. 55 (pars).—Hoyle 1886b, p. 32 (pars); 
1904b, pp. 3, 15.—Berry 19143, p. 338. ; 

Ommatostrephidae, Pfeffer 1900, p. 176, 1908a, p. 87; 1912, p. 368.—Chun 1910, p. 201. 

Body hemifusiform, 4-6 times as long as broad. Fins terminal, shorter than half the length of 
body; both together more or less sagittate. Eye-openings distinctly sinuated in the anterior margin. 
Neck marked off from head by a sharp edge; devoid of nuchal folds. Olfactory crest on either side, 
composed of three conspicuous longitudinal folds connected with a transverse fold behind. Nuchal 
cartilage more or less spatulate, with the expanded part in front. Funnel groove well-defined, often 
forming foveola or other folds at the anterior part. Funnel adductors bipaired: one pair of submedian, 
and the other pair of lateral position. Funnel cartilage with a _| -shaped groove, sometimes joined 
with mantle cartilage by a ligament. Buccal membrane with seven ribs projecting beyond the margin, 
connectives also seven, attached to third arm on its ventral side, and to the remaining arms on their 
dorsal side. Arms of moderate size, and of nearly equal length, but sometimes may be more or less 
unequal in length ; webs and carinations well developed on their aboral surfaces; protective membranes 
of moderate breadth but some may be very broad. Armatures of arms composed of biserial suckers. 
Tentacular armatures also represented by suckers only; those on the carpus, in 2—4 series, without 
forming well-defined fixing apparatus; on the hand, in four series, of which the central two series 
consist of large suckers, and the marginal two series of small suckers. On the distal portion of ten- 
tacles the suckers are equally small, and form 4-8 series. Gladius very thin, chiefly consisting of the 
rhachis except in a short posterior part where the vanes are a little developed, forming a slender 
lanceola with a short endcone. Hectocotylization in one or both of the ventral arms. Photogenic 
organs of very rare occurrance. 


Key to the subfamilies and genera herein described. 
(A) Foveola of funnel groove may have longitudinal folds internally, but invariably devoid of 
pocket-like folds externally ................ eere ceres nessun Subfam. Ommastrephinae. 
(a) Hand-suckers of tentacles equipped with numerous, long, sharp teeth alternating with small 
plate-like supplementary teeth ........... cessent Genus Ommastrephes. 
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(B) Foveola provided with longitudinal folds internally and also pocket-like folds externally ; 


central hand-suckers of tentacles equipped with a large tooth in each of the four corners...... 
EUER Subfam. Stenofeuthinae. 
(b) Funnel cartilages not jointed with manle cartilages. 
(a) Large roundish photophores regularly distributed on belly ............ Genus Ayaloteuthis. 
(B). No photophores on belly. snai nas Genus Stenotcuthis. 
(c) Funnel cartilages connected with mantle cartilages......... ee. Genus Sywplectoteuthis. 


Sabfamily Ommastrephinae Carus, 1890. 


Subfam. Ommestrephidae (pars), Gill 1871 p. 1.—Hoyle 1886b, p. 32. . 
Ommastrephinac, Carus 1890, p. 445 (pars).— Jatta 1896, p. 62 (pars).— Pfeffer 1912, p. 433. 


Body without keel-like ridge on the posterior part of belly. Foveola formed in funnel groove, often 
showing longitudinal folds internally but invariably devoid of pocket-like folds externally. Funnel 
cartilage with a | -shaped groove, the vertical part of which is nearly straight or slightly curves 
ventrad; antero-dorsal margin flat. Interspace between buccal membrane and arm-bases forms a 
circular groove hung over by connectives. Tentacular suckers quadriserial except on the carpus where 
they may be bi- or triserial; no distinct fixing tubercles on the carpus. Hectocotylization in the 
ventral arm of the right side or of the left side as well. 


Genus Ommastrephes d’Orbigny, 1835. 


Ommastrephes, d'Orb. 1835, p. 45 (pars); in Fér. et d'Orb. 1839, p. 341 (pars); 1845, p. 412 (pars). 
— Gray 1849, p. 57 (pars).—Verany 1851, p. 88 (pars).—Adams, H. & A. p. 34 (pars).— 
Tryon 1879, p. 175 (pars).—Verrill 1882, p. 291 (pars).—Carus 1890, p. 445 (pars). —Hoyle 
1902a, p. 198; 1904b, p, 15; 19103, p. 411.—Berry 1912a, p. 207; I914a, p. 338. 

Todarodes, Steenstrup 1880a, p. 83.—Hoyle 1886b, p. 34.—Jatta 1896, p. 80. 

Ommatostrephes, Pfeffer 1900, pp. 178, 179; 1908a, pp. 89, 92; 1912, p. 438. 

Orntthoteuthis, Okada 1927, p. 13. 


Horny ring of larger arm-suckers equipped with 7-21 triangular teeth on the distal 'margin. 
Sucker-bearing part of tentacles extensive, often occupying more than half their total length. Their 
suckers quadriserial except on the carpus where they may be bi- or triserial; those on hand, equipped 
with numerous sharp conical teeth which ordinarily alternate with small, plate-like supplementary 
teeth. No distinct fixing pads present on carpus. Lanceola of gladius narrow and short, comprising 
only %-4 ofthe entire length. Hectocotylization in right ventral arm. An oval organ probably 
of photogenic nature may occur in mantle cavity. 

In the Japanese waters this genus has been represented by two species: O. sloant pacificus, and 
O. volatilis. The latter is easily distinguished from the former by the slender body, by the stronger 
carinations of arms and by the smooth foveola of the funnel groove. 

Type —Loligo sagittata Lamarck, 1799. 


Ommastrephes sloani pacificus (Steenstrup, 1880). 


Japanese name: Surume-ika (Tokyo; Sagami Prov.; Settsu Prov.; Hokkaido); 
Maika (Kaga Prov.; Etchu Prov.; Hokkaido). 


(PI. XXIII, figs. 1-6; textfigs. 133, 134.) 
Todarodes pacificus, Steenstrup 1880a, pp. 83, 90, etc. 1 fig.—Hoyle 1886b, pp. 34, 163, pl. 
xxviii, figs. 1-5.—Joubin 1897b, p. 103. 
Ommastrephes pacificus, Appellof 1886, p. 35, pl. iii, figs. 8-10. 
Ommatostrephes sagittatus var. sloani?, Walker 1910, p. 21. 
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Ommastrephes sloani, Berry 1912b, p. 433, pl. vi, fig. 4. 
Ommatostrephes sloani pacificus, Pfeffer 1912, p. 456, pl. xxxiv, figs. 3-6. 
Ommastrephes sloani pacificus, Ishikawa 1913, p. 585; 4 figs.—Sasaki 1916, p. 103; 1920, p. 199. 


A large number of specimens of graduated sizes are found in the collections at my disposal. 
Their mantle-length ranges up to about 30 cm., that of the mature specimens measuring over about 
24 cm. ; 

Adult—Consistency firm and muscular. Mantle slenderly subfusiform, usually slightly narrowed 
behind its free margin, broadest near the middle, then tapering off caudad. The taper is at first 
gradual, becoming rapid near the anterior origin of fins, but as it proceeds further backwards it restores 
to the former gradual condition. Dorsal part of mantle margin pointed in the middle but without 
forming any lobe projecting forwards; the ventral part widely and shallowly excavated, showing 
distinct angular projections on sides of the excavation. Fins taken together broadly sagittate, with 
rounded lateral angles and distinct anterior auriculations; antero-lateral edges convex; postero-lateral 
edges also convex in the anterior parts, but distinctly concave in the posterior. Length of fins deci- 
dedly less than their combined maximum breadth, which exists far in front of the centre, equaling 
three-sevenths of the entire length of mantle. 

Head as wide as mantle opening, its length measuring 14-4 that of body. Eyeball of moderate 
size. Eye-opening with a deep sinus in the anterior margin a little below the middle. Funnel groove 
deep, distinctly marked off by a horseshoe-shaped ridge, the anterior part engraved to a foveola which 
has 7-9 longitudinal folds internally but shows no pocket-like folds externally. 

Neck distinctly separated from head by a sharp edge, forming an angle of about 120? at nape. 
Olfactory crest on either side, composed of three longitudinal folds extending from the anterior 
boundary edge of the neck to its posterior transverse fold. Of the three folds, the dorsalmost is the 
broadest, the middle the shortest, and the ventralmost the longest. The former two folds are semilunar 
in shape, running right backwards, while the last is more or less ridge-like, traversing dorsad and 
caudad. Nuchal cartilage spatulate, the anterior two-fifths expanded into a rounded rhombus, breadth 
of which is about twice that of the stalk-like portion (Pl. XXIII, fig. 1). The posterior quarter of the 
cartilage extends beyond the posterior margin of collar-like portion of funnel. 

Funnel conical, broad but short, extending at most half way to the ventral interbrachial space. 
Funnel adductors distinctly bipaired, one pair being on its back and the other pair on its sides. Funnel 
cartilage triangular, its maximum breadth a little more than a half of the length, which is in turn less 
than half the length of funnel. Locking groove of the cartilage | -shaped, the anterior end curving 
slightly ventrad. Mantle cartilage composed ofa | -shaped ridge; the vertical rhamus being club- 
shaped; with the expanded part posteriorly and not bifid in the anterior end. 

Arms subequal, the formula of lengthe being 3527» 1724, or 32527» 14; the longest about 
half as long as mantle. All keeled or webbed on back, the carination is especially marked in the 
third arms, so that these are considerably flattened from side to side, while the remaining arms are 
quadrangular and prismatic. Protective membranes of arms, of uniform breadth, being as broad as 
the suckers are long. 

Arm-suckers biserial throughout; their size somewhat variable in the different arms, being largest 
on the lateral arms. Horny rings dentate on the distal as well as on the lateral margins; the teeth 
being strong, sharply pointed, numbering 6-14. On the whole the teeth of the distal suckers are 
more slender than those of the proximal suckers; in each horny ring those of the lateral margin are 
much broader than those of the distal margin (textfig. 133a, b). In larger suckers sometimes there 
may occur several minute plate-like supplementary teeth alternating with the ordinary ones (textfig. 
133c). Papillate area of the rings extendively occupied by numerous radiating ridges. 

Right ventral arm hectocotylized in the distal one-third, a little shorter than left ventral arm. 
The dorsal side of the aboral surface protrudes into a marked web, which is broad even at the ex- 
tremity so that the latter is flattened into the shape of a spatula. The dorsal side of the oral surface 
has about fourteen normal suckers in a series at the proximal two-thirds, succeeded by five or six 
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small suckers; then follow about 32 conical paillae, which are on the hectocotylized part. The bases of 
the papillae are transversely elongated, regularly arranging themselves in a series like the teeth of a comb. 
The protective membrane of this side shows a parallel development with the suckers: it is of normal 
breadth up to the fourteenth sucker, and then becomes narrower, disappearing at the place where the 

papillae begin to occur, On the ventral 
side of the same surface, the proximal 
fourteen suckers are normal as on the 
dorsal side, but the smaller suckers 
adjacent to these are more numerous, 
numbering about twelve and diminish- 
ing in size distad. These smaller 
suckers are succeeded by twelve or 
thirteen conical paillae smaller than 
those of the dorsal side; the distalmost 
of the papillae situated far proximally 
to the extreme tip of the arm. The 
protective membrane of this side is of 


Textfig. 133. 


Ommastrephes sloani pacificus. Horny rings showing individual 
variation. a. Horny ring from largest sucker of third arm of male 
specimen with mantle 17 cm. long.; x10. b. From basalmost sucker 
of same specimen; x15. c. From sucker of seventh row of third arm 
of male specimen with mantle 22 cm. longix to. d. From largest 
tentacular sucker of specimen of 20 cm. mantle length; x6, e. 
From largest marginal sucker of tentacle of same specimen; x 21, 
f. From largest tentacular sucker of specimen of 25.5 cm. mantle 
length; x4. g. From largest tentacular sucker of specimen of 28 
cm. mantle length; x4. h. From largest marginal sucker of same 
specimen; x Io. 


normal breadth up to the vicinity of the twentieth sucker, whence it 
becomes very broad, the margin forming a rough serration. But on 
the extremity the breadth is again somewhat reduced though the 
serration of the margin is still conspicuous (textfig. 1344). BW o AB LR REC 
Tentacles of good preservation about one and a half times the A. Hectocotylized arm of speci- 
length of arms. Stem as thick as arms, four-sided, flattened lateral- ^ men of 255 mm. mantle length; 
ly; oral surface flat or even slightly concave, marked off by narrow x. B. Right tentacular club 
membranes on sides. Club lanceolate in contour, triangular in Ph same specimen iaia 
section, keeled on back and bordered with costate protective membranes on sides (textfig. 1348). 
On the carpus occur 8-11, small nearly uniform suckers arranged in three or four rows of 1, 3, 4 or 
2, 3,4 Of 3,4, 40r 1, 2, 3, 4 in each. On the hand, the suckers number about 40 forming four 
series, those of the inner two series are much larger than those of the outer two series, especially large 


Textfig. 134. 
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are the central ten, which are about three times the diameter of the marginal suckers. On the distal 
portion the suckers. number about 70 and are also quadriserial, gradually diminishing in size distad. 
Horny ring of the hand suckers equipped with two kinds of teeth i. e. ordinary and supplementary, 
arranged alternately. The ordinary teeth strong, conical, numbering 15-20; of uniform length in the 
suckers of the two central series, and of unequal length in those of the marginal series. The supple- 
mentary teeth small, plate-like, quadrangular or semilunar, frequently much shorter than wide; 
occasionally exceedingly shortened so as to reveal themselves as feebly arcuate interspaces between 
ordinary teeth (textfig. 133d-h). Horny rings of the distal suckers dentate almost as in the marginal 
hand suckers, but the supplementary teeth are less developed and the ordinary teeth much stronger. 
Papillate area of all the rings constructed almost as in arm-suckers. 

Buccal membrane provided with seven ribs projecting beyond the margin. Counectives also 
seven, but the dorsalmost deeply bifurcate; fastened to the dorsal side of arms save for that the third 
arm are connected on the ventral side. The membrane has 12-15 pairs of pinnate seminal receptacles 
which are arranged in a ring at regular intervals. 

Gladius very slender, conisting of little but rhachis, which regularly and gradually tapers caudad; 
narrow vanes exist posteriorly, forming a small lanceola with an end-cone. The vanes comprises 
14-1% of the entire length of the gladius. 

Color in life, reddish brown, deeper above than below. Mantle of preserved specimens tinged 

with a deep purple along the mid-dorsal region. 


Measurements, 
Sex g [o 
Dorsal length of mantle... o... Le ul omo ss sese 280 mm, 255 mm. 
Breadth of body iur Wd A cue ione Tess lit 70 5, 45 5 
Length of head... ... o... . +... 0. M sale misi icu Jy 42 5, 32 ^ 
Breadth of head... s 00m ss sse 60 ,, 43.5 
Length of fins ... um... om 0 e e 0 ee ee 120 ,, 107 ,, 
Total breadth of fins n ls omo us se ee 175 5 128 ,, 
Left Right Left Right 

Length of first arms... a o... e... ano cee tee tee eee 138 mm. 138 mm. 97 mm. 97 mm. 

T iy Second arms i. queo heo sm Ge cvy oe RO CERO OR 150 ,, 150 ,, 125 4, 120 ,, 

pb ,cthird aris: coi ns i ave ek lee ali e dla 144 » 144 » 118 ,, 115, 

$» sy fourth arms... .. .. 2. 2 2 e $0. 135 » 135 » 97 » 95 » 

A mo tentacles Wie uu. Soy opts Ae den lewis Sate Wes 200 ,, 200 ,, 135 » 140 ,, 

Quo i so ja dans Sg die dul See S T Hato 135 » 85. 90 , 
Diameter of largest sucker of arms... .. e... e 2 0 4.2 mm. 4.0 mm. 

15 i 3 »  tentancles,. .. .. . 2 e. 8.0 ,, Z3» 


Larval stage —Body very short, compared with that of adult, the breadth going only about 2 
in the length in specimens of about 9 mm. mantle-length and about 3 in those of about 25 mm. mantle 
length; the posterior part regularly tapering caudad, without forming attenuated extremity. Fins very 
small as is usual in the case of so immature individuals, and their combined outline in younger larvae 
is a Cassinian oval forming a notch in front and also behind (Pl. XXIII, fig. 2). A cuspidation appears 
in the middle of the posterior notch when the larva becomes large enough as to have a mantle-length 
of about 11 mm. (Pl. XXIII, fig. 3), and then the Cassinean oval undergoes a gradual change into a 
broadly cordate contour; at the same time the size becomes proportionately larger as shown in the 
following table (Pl. XXIII, fig. 5).— 
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No. of larva i v vi 
Length of mantle ... .. ... .. 9.2 mm. 18.2 mm, 22 mm. 
Proportion of total breadth of fins 
to their length... o... .. .. 2:83.54 1.80 ,, 1.57 35 
Proportion of mantle-length to fin- 
breath... ose usn 7.975 5; 4:43 » 4.68 ,, 


Head comparatively large, distinctly constricted in front as well as behind. In larvae with the 
mantle-length less than about 9 mm. the eye-balls are naked for the greater part. The eye-lid 
developes when the larva attains a mantle-length of 10 mm. or more and then a pear-shaped eye-open- 
ing is formed, bearing the pointed end in front. The latter is narrowed into a sinus some while later 
when the opening becomes narrower in respect to the size of head. No olfactory crest developed. 
Funnel groove and its foveola become distinct when the larva attains a mantle-length of 20 mm. 

Arms much shorter than in adult, especially short are the ventral pair; the longest is the lateral 
pair; in larvae with mantle-length less than 10 mm., it measures less than one-fifth the length of body. 

In younger larvae the tentacles are shorter than the first three pairs of arms, bearing quadriserial 
suckers on the distal part; on the remaining proximal part are found soft papillae closely set in two 
series, which will develop into suckers later (Pl. XXIII, fig. 4). The fully-formed tentacles are 
found in larvae with mantle-length more than 20 mm. when the suckers have complete horny rings 
(PI. XXIII, fig. 6). These horny rings are equipped with a small number of conical ordinary teeth 
on the distal margin, but the supplementary teeth are not yet discernible in any rings. — Papillate area 
of the rings differs from that of the adult in that the radiated ridges are far shorter while the papillate 
facetts are comparatively more numerous. 

Chromatophores relatively large, their number and distribution being constant in each respective 
stage of development. 

l Remarks.—This species is the commonest oegopsid cuttle fish in Japan and has a wide distribu- 
tion extending from Kiushiu to Hokkaido on both the Japan Sea and the Pacific Ocean sides. It is 
especially abundant in the districts washed by the Tsugaru Current, where the fishing season continues 
from summer to the early part of winter. The swimming layer of the squid in the daytime ranges 50- 
100 fms. below the sea surface, and the water temperature best suited to the squid is 15°C, which 
temperature is also suitable for rearing the eggs. The hectocotylization becomes first distinct in the 
individual with about 10 cm. mantle-length and is fully formed when it attains a mantle-length of about 
23 cm. 

To this species is commonly referrable the common dried cuttlefish known under the name of 
“Nibanzurume” in commerce, but the same-named one from Okinawa consists of Symplectoteuthis 
onalaniensts. 

Locality —Atkeshi, Hokkaido (Sasaki); Sapporo market, Hok. (!); Takashima, Hok. (Sasaki); 
Oshoro, Hok. (Sasaki); off Shakotan, Hok. (Sasaki); off Ohama-misaki, Hok. (Sasaki); Obuyu-saki, 
Hok. (Sasaki); Todohokke, Hok. (Wiilker); Tomakomai, Iburi Prov. (Berry); Hakodate market 
(Sasaki); Hakodate (Steenstrup; Berry); Azamushi, Aomori Pref. (!); Niigata (Ishikawa); Ebisu, 
Sado Is. (Albotross!); Etchu Prov. (Ishikawa, Sasaki); Usetsu, Noto Peninsula (Sasaki); near Oki Is. 
(Albatross!); Cape Clonard, Korea, 70 fms. (Albatross!); Iwami Prov. (Ishikawa);' Misaki (Sasaki; 
Wülker; Berry; Ishikawa); Tokyo (Berry); Tokyo market (!); Miye (Ishikawa); Inland Sea (Hoyle); 
Tosa Prov. (!); Nagasaki (Appellof); Japan (Pfeffer); Vladivostok (Joubin). 


Ommastrephes volatilis Sasaki, 1915. 


(Pl. XXIII, figs. 7-11; textfigs. 135, 136.) 


Ommastrephes volatilis, Sasaki 1915a, p. 138, pl. iv, figs. 1-6; textfig. 3; 1916, p. 105. 
Ornithoteuthis luminosa, Okada 1927, pp. 13-15. 
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Five specimens of this species are found in the collections at my disposal. Their mantle-length 
ranges 148-113 mm., the largest being a male. 

Body elongate-conical, broadest anteriorly, then regularly tapering to a slender end-part; length 
about six-times the maximum breadth (Pl. XXIII, fig. 7). Mantle margin even, forming neither 
projection nor emargination. Fins nearly terminal; the combined outline sagittate, showing distinct 
auriculation anteriorly, and slenderly projecting posteriad in an acuminate extremity; lateral angles 
pointed; antero-lateral edges convex; postero-lateral edges markedly concave. Length of fins far 
longer than their combined breadth and about the length of mantle. 

Head as broad as mantle-opening.  Eye-opening distinctly sinuated in the anterior margin a 
little below its middle; the dorsal margin of the sinuation markedly thickened. Funnel groove fairly 
deep, clearly marked off by a sharp fold, which line is a pointed arch; postero-lateral portions of the 
fold projecting in such a manner as to keep the funnel laterally. Anterior portion of the groove 
engraved into a distinct foveola delimited posteriorly by a conspicuous crescent-shaped fold. No 
longitudinal folds discernible inside the foveola nor any pocket-like ones outside it. 

Neck marked off from head by a sharp edge, which line forms a prominent angle at the nape. 
Nuchal cartilage spatulate, the posterior two-thirds being stalk-like; the remaining anterior part ex- 
panded into an oval blade about twice as broad as the stalk-like portion (Pl. XXIII, fig. 8). Olfactory 
crest on either side composed of three longitudinal folds extending from the- anterior boundary edge 
of neck to its posterior transverse fold. Of the three longitudinal folds, the ventralmost is the longest 
and more or less ridge-like; while the dorsalmost is the broadest and semilunar in shape. 

Funnel short, somewhat narrowing forwards and extending to the centre of head (Pl. XXIII, fig. 
9)  Adductors bipaired; one pair attached on sides of the funnel, and the other pair, on its dorsal 
side. From between the latter pair invariably projects a round-headed muscular protuberance of 
unknown function. Internal valve broad, quadrangular. Funnel organ conspicuous, consisting of a 
slender A -shaped dorsal pad and two elliptical ventral pads; the latter measure about two-thirds the 
length of the former (Pl. XXIII, fig. 10). Funnel cartilage triangular, measuring 9 mm. by 15 mm. 
in a female of 208 mm. mantle-length. Locking groove of the cartilage | -shaped, the vertical part 
slightly curving ventrad at the anterior end. Mantle cartilage almost as in O. sloani pacificus. 

Arms long, stout, subequal in length, the formula being 3527» 47» 1, or 3=2 > 177 4; the longest 
pair a little longer than half the length of mantle. First pair thinnest; four-sided at the proximal half, 
whence it becomes nearly circular in section but provided with a faint keel on back. Second pair 
four-sided throughout, provided along the ventral outer edge with a web as broad as its own protective 
membranes. Third pair compressed from side to side, markedly keeled on back along its whole 
length, the keel attaining a maximum breadth much greater than thickness of the arms. Fourth pair 
four-sided throughout, the aboral surface marked off by sharp edges on sides, the dorsal edge develop- 
ed into a broad web widening proximad. Protective membranes of all arms broad and distinctly 
trabeculate, as broad as, or even broader than, the suckers are long. They are equal in breadth on 
the ventral arms while on the remaining arms the ventral one is somewhat broader than the dorsal. 

Arm-suckers globular in shape, with a notch at the distal margin of the opeing; biserial through- 
out. In a male of 213 mm. mantle-length, 75 are counted on the ventral arm, 50 or more on each of 
the remaining arms. They are not sexually dimorphic, but vary in size in the different arms, those 
of the lateral arms being much larger than those of the remaining arms. Horny ring dentate on the 
distal margin, the proximal margin projecting a little into a narrow crescentic border with smooth 
edge. The dentation differs in different suckers. In the proximal suckers of each arm, there are 
several close-set teeth, of which the central 1-3 are much more slender and more sharply pointed 
than the rest (textfig. 135a, b). In the largest suckers, which are usually in the seventh or eighth 
transverse row of the lateral arms, the teeth number 10-14, all are sharply pointed, closely set, long 
and short alternately, and 2 or 3 outermost on either side are by far the broadest and obliquely 
pointed (textfig. 135c). In the suckers more distal than the tenth transverse row on each arm, the 
teeth are separated, numbering less than seven, slenderly triangular, sharply pointed except the outer- 
most on either, this being very broad and more or less quadrangular (textfig. 135d, e). 
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Hectocotylization in right ventral arms (Pl. XXIII, fig. 11). On the proximal two-thirds of this 
arm, there occur seventeen pairs of suckers biserial as usual. Of these suckers, the first seven pairs 
are quite normal, while the remaining are reduced in size. Of these small suckers, those of the ventral 
series are again far more reduced in size than of the dorsal series, especially reduced'are the three 
from the second to the fourth in 
the series, these being papilliform 
and not of sucker-like appearance. 
On the remaining distal one-third 
of the arm the suckers are repre- 
sented by 25 pairs of their pedun- 
cular bases swollen into transverse, 
membranes papillae. These papil- 
lae are closely set in two series 
almost in the shape of a comb but 
those of the ventral series are 
much smaller than those of the 
dorsal, bearing a minute rudi- 
mentary suckers on their tip. The 
two series of the papillae are 
separated by a longitudinal mem- 
branous ridge running along the’ 
median line of this part. The 
dorsal protective membrane is of 
normal development up to where 
the most distal two or three suck- 
ers are situated; hereafter it be- 
comes suddenly narrower and then 
finally disappears. The ventral 


protective membrane is of normal Ommastrephes volatilis. Horny rings from suckers of third arm of 
breadth for the proximal one-third. male specimen with mantle 213 mm. long. a. From one of suckers 
In the remaining parts the mem- of second row;xca. 13. b. From one of suckers of fifth row xca. 13. 
brane is broad, very thick, and of c. From one of suckers of ninth row; xca. 13. d. From one of suck- 
ers of twelfth row;xca. 13. e. From one of suckers of eighteenth 
row; x 20, 


Textfig. 135. 


fleshy consistency. These charac- 
teristics are especially marked on 
the proximal half of this part. The outer surface of the latter region of the arm has a complex 
sculpture consisting of fourteen pits and numerous grooves and ridges. The pits are arranged in a 
longitudinal series and each sends out two transverse grooves towards the margin of the protective 
membrane. The ridges lie on the side opposite to the groove, and anastomose with one another, 
bordering numerous small, roundish or ovalish depressions. 

Tentacles about equal to mantle in length. Stem as thick as ventral arm, compressed laterally, 
four-sided, with a flat oral surface. Club expanded, lanceolate in contour; triangular in section, 
occupying about one-third of the entire length of tentacles; protective membranes distinctly trabeculate, 
as broad as the length of suckers. Dorsal web fairly well developed; it is broadest at the distal part 
of club and narrowed at its middle, but beyond this point it becomes again wider, continuing in this 
condition towards the base of the stem along its aboral surface. 

Tentacular suckers divisible into those of the carpus, hand, and distal portion though all standing 
in serial continuations. Carpal suckers small, numbering about twelve, sparsely arranged in two or 
or three series, the proximalmost situated about in the middle of the whole length of tentacles. Hand- 
suckers in four series of 7-9 each; unequal, those of the central two series being far larger.than those 
of the marginal series; especially large are four or five in the middle of each.of the central series, these 
being about three times the diameter of the marginal suckers. Suckers of distal portion, in four series 
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of 27 each, smaller than marginal hand-suckers; a little unequal, being larger in the more ventral 
series than in the more dorsal series. Larger hand-suckers shaped nearly like a pail, wide and deep. 
Distal and marginal suckers basin shaped, decidedly shallower than broad, with expanded aperture, 
and with the bottom raised up to the level of the aperture. Horny ring of the central hand-suckers 
dentate on the whole margin, the teeth consisting of ordinary and accessory teeth in alternate arrange- 
ment; the former teeth long, sharply pointed, slightly curved; the latter teeth small, plate-like, semi- 
lunar or subquadrangular, less numerous in the larger suckers and quite obliterated in the largest 
sucker (textfig. 136a-c). The following gives the number of these teeth in the hand-suckers in respect 
to four of the specimens examined, the diameters of the suckers and the mantle-lengths of the speci- 
mens being also appended :-— 


No. of specimen i ii iii iv 


Mantle.length 148 mm. 152 mm. 208 mm. 


313 mm. 


Teeth of largest 
sucker of tentacles 


Ordinary [Accessory | Diameter| Ordinary | Accessory 


Ordinary | Accessory 
teeth teeth | of sucker teeth 


teeth teeth Diameter 


Diameter Ordinary Accessory] piameter 


teeth 


Suckers of I row — I.5 mm. 13 10 |1.8 mn. 17 2.2 mm. 


3.5 mm, 2.3 » 2I 20 |3.2 38 4, 


4» 


3» 45 5.2 
4» 5.5 5.5 
4» 5.5 6 
— . 5 5.6 
— 35 


The horny ring in the marginal hand-suckers as well as in the suckers of the distal portion of 
the club has two kinds of teeth as in 
the preceding suckers (textfig. 136, 
d, f). The ordinary teeth number 
18-21, and the accessory teeth less 
than ten, which are found only on 
the distal margin of the ring although 
the former teeth are set on the whole 
margin. The ordinary teeth in each 
ring are unequal; those of the proxi- 
mal margin are broad, oblique, 
triangular and closely set, while 
those of the distal margin are slender, 
conical and separated. In the carpal 
suckers the ring has, on the distal 
14-23 of the circumference, 8-12 
conical teeth of one-kind; but those 
of the more proximal part are 
broader, triangular, oblique, and 
more closely set (textfig. 136e). 
Buccal membrane with seven 


Textfig. 136. 


Ommastrephes volatilis. Horny rings from tentacular suckers of 


male specimen of 213 mm. mantle length a. From largest hand- 
sucker;xca. 3. b. From distalmost hand-sucker, x 10. c. From one 


of hand-suckers of third transverse row;xca. 3. d. From mid- 
marginal hand-sucker (ventral view);xca. 3. e. From one of carpal 
suckers;xca. 13. f. From one of suckers of fourth row on distal 
portion of club;xca. 13. 


arms on their dorsal side. 


ribs markedly projecting beyond the 
margin.  Connectives also seven, 
fastened to the third arm on its 
ventral side, and to the remaining 


Dorsalmost pair of aquiferous porse opposite to dorsol arms, continuous 


with each other, overhung by the dorsalmost of the connectives. 


Cephalopoda of the Japanese and Adjacent Waters. 285 


Radula composed of seven series of somewhat short teeth. Median teeth tricuspid; inner lateral 
teeth bicuspid; both outer lateral and marginal teeth unicuspid. The inner lateral teeth about as long 
as the median; the marginal a little longer than the combined length of the two succeeding median. 

Gladius shorter than mantle; its greater parts consisting of little but rhachis, which very gradually 
and regularly tapers posteriad. Vanes developed in the posterior parts as a small lanceola which is 
one-fifth as long as the whole gladius, terminating in a short hollow end-cone. 

On the ventral surface of the rectum occurs a longitudinal elliptical photophorescent organ*?. 
The organ has a silverish lustre, bordered with a shining pink margin. It measures in the male of 
213 mm. mantle length, 7 mm. in length, 4 mm., in breadth and 1.5 mm. in depth. It gives out a 
canal, which runs posteriad along the median line of the ventral integument of visceral mass, nearly 
reaching its posterior end. The canal is a little dilated midway along its length, forming a space for 
passing the ventral mantle artery. 

The principal measurements are given in one of my previous paper (1915, p. 148). 

Remarks.—Though Okada establishes the genus Ornithoteuthis for this species I like to retain . 
it still in the genus Ommastrephes. My explanation follows: (1) the luminous organ appears very 
frequently not to be connected with the generic relationship, aud (2) other chracteristics given by him 
do not seem to be weighty enough to separate the species from other Ommastrephes, in comparison 
with generic differences hitherto. 

The species is very rare in occurrance and has no economic value. It is known among fishermen 
by the name of “Tobi-ika”, so called on account of its flying above the sea at times. 

Type locality.—Off Atami, Sagami Bay (Sasaki). 

Type.—]In Tokyo Imp. Univ. 


Sabfamily Stenoteuthinae Pfeífer, 1912. 


Stenoteuthinae Pfeffer 1912, p. 441.—Massy 1925, p. 206. 


Connections between buccal membrane and arm-bases as in the Ommastrephinae. Funnel groove 
shows a distinct foveola bearing longitudinal folds inside and pocket-like folds outside. Funnel 
cartilages with a ridge-like eminence in the anterodorsal margin so that the vertical part of the 
_l-shaped groove markedly curves ventrad in the anterior parts. Mantle cartilages with a distinct 
supplementary ridge on one or either side of the anterior end. Larger arm-suckers with unequal 
conical teeth on the whole edge of the horny ring. One to four fixing tubercles present on carpus. 
Photophores may occur on belly. 


Genus Hyaloteuthis Gray, 1849. 


Subgen. Hyaloteuthis, Gray 1849 p. 63.—Tryon 1879, p. 181. 
Hyaloteuthis, Pfeffer 1900, p. 178; 1912, p. 461.—Hoyle 1904b, p. 16 (pars); 1910a, p. 410. 


Nineteen round photophores regularly scattered on belly; two indistinct ones on the ventral 
surface of head near the bases of ventral arms. Funnel cartilages not joined with mantle cartilages. 
Ventral protective membranes of third arms about as broad as their thickness. Second arms furnished 
with one or two specially enlarged suckers a little below the middle. Horny ring of arm-suckers 
equipped on the distal margin, with conical teeth long and short alternately. The ring of largest 
tentacular suckers, smooth; some of smaller ones equipped with unequal conical teeth. Carpus with 
a single distinct fixing tubercle. Right ventral arm hectocotylized. 

Type.— Sepia pelagica Bosc 1802. 


*) According to Okada (1927), besides the intrapallial organ stated above, there is found a linear luminous 
tissue which extends from the base of the tentacle to its tip along the central tentacular nerve, and which he names 
" Bandes photogenes intra-tentaculaires ". 
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Hyaloteuthis pelagicus (Bosc, 1802). 


(Pl. XXXIII, figs. 12-18 ; textfigs. 137, 138.) 


Sepia pelagicus, Bosc 1802, p. 46; pl. i, figs. 1, 2 (fide d’Orb.) 

Ommastrephes pelagicus, a'Orb. et Fér, 1839, p. 348; Calmar pl. xviii, figs. 1, 2; Ommastrephes 
pl. i, figs. 17, 18.—Steenstrup 1880a, pp. 76, 80, 84, 39; 1 fig.—Posselt 1890, pp. 338, 342, 
344- 

Ommastrephes (Hyaloteuthis) pelagicus, Gray 1849, p. 63.— Iryon 1879, p. 181; pl. Ixxxii, fig. 


374- 
Hyaloteuthis pelagicus, Pfeffer 1900, p. 180; 1912, p. 462, pl. xlii, figs. 5-8. 


Two specimens of this rare cuttlefish have been available to my examination. The larger of 
these is very well preserved presenting numerous characters hitherto not made out, and far larger than 
any individual so far measured. 

Texture muscular; surface smooth, firm to the touch. Mantle slender, subfusiform, gently nar- 
rowed just behind the free margin, a little expanded, near the middle, then tapering to a slender end- 
part (Pl. XXIII, fig. 12). Maximum breadth of mantle about one-fifth its length. Anterior margin 
truncate but with faint mid-dorsal projection and also faint ventral emargination. Fins terminal both 
together widely sagittate, lateral angles pointed, anteaior ends auriculate, antero-lateral edges slightly 
convex, postero-lateral edges nearly straight. Length of fins equal to */; or ?/, of their total breadth 
and 30% or 37% of the mantle-length. 

Head as broad as mantle margin, squarish in section.  Eye-opening pentagonal, their diameter a 
little greater than one-third the depth of head; their anterior margin distinctly sinuated a little below the 
middle, the sinus directed towards between the third and fourth arms, but curving ventrad at the end. 
Funnel groove deep, distinctly marked off by a sharp horseshoe-shaped ridge, of which the posterior 
ends project into conspicuous folds, holding the funnel laterally. Foveola formed in the funnel groove, 
delimited posteriorly by a very narrow delicate membrane, provided with seven distinct longitudinal 
folds internally, and two or three delicate pocket-like folds externally on either side. Olfactory crest * 
composed of three longitudinal folds, which are connected with a transverse fold behind (Pl. XXIII, 
fig. 13). Of the three folds, the dorsal two are broad, semicular, running right posteriad, and the 
other, slender, traversing dorsad and posteriad. None of these folds with distinct tuberculus olfactorius. 
Neck marked off from head by a sharp edge, which line forms an angle of 150? at the nape, and a low 
arch between every two succeeding crest-folds as well as between the nape and the dorsalmost crest- 
fold. No nuchal folds present. Nuchal cartilage spalutate, in outline, traversed by a strong median 
ridge with a marked groove along its crest (Pl. XXIII, fig. 14). Stalk-like portion of the cartilage 
composed of little but the said median ridge, extending posteriorly far beyond the collar-like portion 

of funnel. Blade-like portion roughly rhomboidal, but narrowly extending posteriad along both sides 
of the median ridge, half down the entire length of gladius; its maximum breadth a little greater than 
twice that of the stalk-like portion; this measure in turn equaling one-eighth the entire length of gladius. 

Funnel short, extending to the centre of head.  Adductors bipaired, one pair being submedian, 
and the other, lateral in position. Internal valve large, appearing from the anterior opening of funnel. 
Funnel organ conspicuous, consisting of a ^ -shaped dorsal and two elliptical ventral pads. There is a 
white elliptical body of unknown function on each of the posterior ends of the dorsal pad and also on the 
corresponding end of the left ventral pad (Pl. XXIII, fig. 15). Funnel cartilage triangular, about half 
as long as funnel; angles all round; base-line convex; sides slightly concave (Pl. XXIII, figs. 16, 17). 
Locking groove of the cartilage | -shaped; the vertical part becoming narrower and shallower anteriad, 
and markedly curving ventrad at the end.  Antero-dorsal margin óf the cartilage a little depressed, 
separated by a longitudinal ridge from the vertical part of the groove. Mantle cartilage || -shaped 
as the groove of the preceding cartilage; the vertical part clavate as usual, but its anterior end being 
a little flattened, with a distinct supplementary ridge on its dorsal side (Pl. XXIII, fig. 18). 

Buccal membrane with seven ribs and processes; connectives also seven, fastened to arms on 
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their dorsal side, except to the third arms, which are joined on the ventral side. A pore present 
opposite to each of the dorsal arms, continuous with its fellow of the opposite side below the over- 
hanging dorsal counective. l 

Arms subequal, the formula of length being 4>2>3> 1; the longest slightly longer than one- 
third the length of mantle. All regularly tapering towards the extremities; four-sided except third 
arms, which are compressed from side to side, and keeled on back. Web developed on the ventral 
side of second arms, and also on the dorsal side of fourth arms. Protective membranes on first and 
fourth arms, similarly narrow, but 
unequally broad on lateral arms, 
especially on the the ventral later- 
al pair, where the ventral mem- 
‘brane is about three times the 
breadth of the dorsal. 

Arm-suckers biserial, num- 
bering about eighteen pairs on 
each arm; somewhat unequal in 
size, those of third to seventh pair 
being much larger than the others. 
'The unequalness of suckers speci- 
ally marked in the ventral series 
of the second arms, where the 
fourth sucker is about twice as 


Textfig. 137. large in diameter as the corespond- 
Hyaloteuthis pelagicus. a. One of distal suckers of third arm; x 36. ing sucker of the dorsal series. 
b. One of proximal suckers of same arm; x 36. Individual suckers hemispherical ; 


€. Largest sucker of second arm ; x 36. 5 
aperture broad, with a notch at 


the distal margin. Horny ring of middle and distal suckers equipped with 5-7, long, atute, separate 
teeth on the distal margin, the proximal margin being entire (textfig. 137a). But in proximal suck- 
ers the ring is dentate on the whole margin though the teeth of the proximal half are very short and 
number only 3-5; the teeth of the distal half resemble those of the preceding suckers except that they 
are unequal in length (textfig. 137b). In the largest suckers of the second arms the ring is dentate 
in a manner a little different from that mentioned above: the distalmost teeth is by far the strongest, 
and there are in each interdental space 1-4 minute unequal supplementary teeth (textfig. 137c). 
Papillate area broad, with innumerable horny radiating ridges instead of the usual papillae; the ridges 
somewhat projecting beyond the margin so that this shows a denticulation all around. 

Tentacles one and half times of arms in length. Stem a little thinner than arms, compressed 
laterally, four-sided; the oral surface of the distal half a little concave, bordered with distinct ridges, 
which are.continuous with the protective membranes of club. Dorsal margin of the aboral surface of 
stem projects into a low keel which is joined on to the dorsal web of the club distally. Club slightly 
expanded, half as long as stem, bordered with broad trabeculate protective membranes on sides ; 
dorsal web well developed in the distal two-thirds (textfig. 1384). | 

Tentacular suckers (textfig. 1385) roughly divisible into those. of carpus, hand, and distal part. 
carpal suckers minute, in two transverse rows, the formula of arrangement being I, 3 or 2, 3 or 2, 4; 
a round distinct fixing tubercle present among them, situated on the dorsal side of carpus. Hand 
suckers in four series of six each, those of the median two series being far larger than thosc of the 
marginal two series; especially large are the middle four pairs, which are about five times as large in 
diameter as the suckers of the marginal series. Suckers of the distal part in four series of 12-14 
each; small, subequal, but those of the more ventral series always a little larger than those of the 
more dorsal. Horny ring of smaller suckers dentate on the whole margin, the teeth being numerous, 
conical, separate, far longer on the distal margin than on the proximal. "The ring of medium-sized 
suckers dentate almost as in the preceding ring but provided with 2-4 small, unequal, conical, acces- 
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sory teeth in each interdental space of the distal margin. The ring of still larger suckers irregularly 
and weakly dentate; some of largest suckers, smooth, without teeth. In these largest suckers the 
papillate area of the ring is quite 
smooth, without papillae or 
radiating ridges except on the 
margin, where short ridges are 
found, projecting beyond the 
extreme edge so that this shows 
a denticulation as in the arm- 
suckers. In the smaller suckers 
the papillate area consists of 
numerous papillate facetts in 
2-4 series, bordered with a 
comparatively narrow, radiated 
margin. In the medium-sized 
suckers, the papillate facetts 
and the radiated margin both 
are well developed, dividing 
the area equally between them- 
selves. 

Coloration as in Ozemastre- 
phes, countless reddish brown 
chromatophores thickly crowd- 
ed along the mid-dorsal region Textfig. 135. 


of mantle. Belly decorated Hyaloteuthis pelagicus. A. Tentacle;x 4. B. Tentacular suckers; 
their positions are referred to in A.; x36. 


with nineteen, relatively large, 
roundish, pearly photophores regularly distributed as depicted in PI. XXIII, fig. 12. The photophores 
in the larger specimen referred to measure about 2.3 mm. in diameter. On the head there is found 
near the base of each ventral arm a round pale patch, which scems to be of the same nature as the 
photophores of the mantle. 


Measurements of specimens examined, 


Specimen from off Specimen from 


Satsuma Bonin Is. 
Dorsal length of mantle... .. .. LL 0 2 e eoe 71 mm. 50 mm, 
Ventral length of mantle P Le 69 4, 47 >» 
Breadth of mantle o nas sc. e amo 2. e tee nee ee 14.5 » 18 ,, 
” , head Ra Be, as a al . aan) SS I3 , 14 s 
Length of fins ,.. s s ss se nee tee e e te 26 ,, I5 » 
Total bseadth of fins 39 » 28 » 
Left Right 
Length of first arms 22 mm, 22 mm, — 
” » Second arms „oo ses eee aos e e tee nee te 25 » 24.5 95 — 
T i; third CAES: jui cuu mea! AC cater ade CUR E epe “abe 23:55 23 5 = 
" sy fourth arms pe us uus us 0... ese 26 ,, 26 ,, 23 » 
n ssitentaclesisso né Adi Ge ago e CEA als vin E 38 45 35 » = 
y si Club$... qns Giai Gump ee MIE eo Oba Xe D 13 5 12 ,, = 


Remarks.—The two specimens referred to are the first representatives of the species in the North 
Pacific. They agree so well in every particular with d'Orbigny's and Pfeffer's descriptions that there 
can be no doubt that they belong to the same species. 
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Locality — Atlantic (d'Orb.; Steenstrup); St. Lucia (Gray); South Pacific (Pfeffer); off Satsuma 
Prov. (!); Bonin Is. (!). 


Genus Stenoteuthis Verrill, 1880. 


. Ommastrephes, d'Orb. in d'Orb. et Fér. 1839, p. 341 (pars).—Adams, H. & A. 1858, p. 30 (pars). 
—Tryon 1879, p. 175 (pars).—Jatta 1896, p. 63. 
Ommatostrephes, Steenstrup 1880a, p. 89. 
| Stenoteutltis, Verrill 1880a, p. 289; 1882, p. 309.—Steenstrup 1881a, p. 3.—Pfeffer 1900, pp. 179, 
180; 1908a, p. 89; 1912, p. 464.—Hoyle 1904b, p. 16; 19102, p. 413. 


Fins taken together, transversally rhomboidal, but arriculate at the anterior end. Funnel cartilage 
hot fastened to mantle cartilage; the former with intrabasal protuberance and anterior marginal ridge. 
Each arm with a normal extremity and 50—60 suckers. Ventral protective membrane very broad, 
especially on lateral arms, where the membrane is about four times the thickness of the arms. Large 
hand-suckers of tentacles with four conspicuous teeth in the four corners of the horny ring, and far 
smaller teeth between every two of the former teeth. No photophores present on belly. Hectocoty- 
lization in right ventral arm. 

Type.— Architeuthis megaptera Verrill 1878. 


Stenoteuthis bartrami (Lesueur, 1821). 


Japanese name: Baka-ika (Tokyo; Sagami Prov.); Aka-ika 
(Sagami Prov.); Medama (Tokyo market). 


(PI. I, fig. 8; Pl. XXIV, figs. 1-3; textfig. 139.) 


Loligo bartrami, Lesueur 1821, p. 90; pl. ii, figs. 1a-f (fide Pfeffer). 

Ommastrephes bartrami, d'Orb. in d'Orb. et Fér. 1839, p. 347; Loligo pl. ii; pl. xxi, fig. 5; 
Ommastrephes pl. ii, figs. 11, 12.—Gray 1849, p. 62.—Tryon 1879, p. 180, pl. Ixxx, figs. 
361, 362.—Steenstrup 1880a, pp. 78, 80, etc. 2 figs.—Hoyle 1886b, p. 32.—Carus 1899, p. 
446.— Jatta 1896, p. 64, pl. x, figs. 1-16; textfigs. 8 (p. 10), 12 (p. 11), 19 (p. 36). 

Stenoteuthis bartrarit, Verrill 1880b, p. 223; 1882, p. 322.—Pfeffer 1900, p. 180; 1908a, p. 97, 
figs. 109-114; 1912, p. 465, pls. xxxv, xxxvi; pl. xxxix, figs. 1, 2.—Massy 1925, p. 206 
—Grimpe 1925, p. 85, figs. 30, 32, 33.— Okada 1927, p. 96. 

Stenotentiis pteropus, Verrill 1880b, p. 228, pl. xxvii, figs. 7, 7a; pl. xxxvi, figs. 5-9.—Verrill 
1882, p. 317; pl. vii, fig. 2; pl. xvii, figs. 3-9.—Hoyle 1908, p. 132. 

? Ommastrephes sagittatus, McIntosh 1907, p. 172, pl. vii. 


Several specimens of this species have come under my observation, measuring up to 415 mm. 
The largest of these was caught by myself at Sagami Bay when it was still active. 

Texture fleshy; surface smooth and firm to the touch. Mantle subfusiform, very gradually 
widening from the anterior margin to the middle where it is broadest, and then it tapers caudad (Pl. 
L fip. 8). The taper is at first gradual and becomes rapid from the vicinity. of the anterior origin of 
fins but soon restored into the former gradual condition, forming a slender end-part, which is keeled 
on the ventral surfece. Maximum breadth of body 25-28% of its length. Anterior margin of mantle 
with an emargination in the ventral parts and a projection in the dorsal both being faint and grddually 
fading off laterad. Fins terminal, both together of a transverse lozenge, but their anterior ends 
auriculate; antero-lateral edges thin, convex; postero-lateral edges thick, straight; lateral angles 
somewhat acute; posterior angle 100°-115°. Combined breadth of fins equal to about one and two- 
thirds of their length which is in turn less than half the length of mantle. 

Head a little narrower than mantle, and 24-14 as long as the latter. Eye large. Eye-opening wide, 
distinct; sinuated at the anterior margin slightly below the middle, the sinus directed towards between 
the third and fourth arms. Funnel groove fairly deep, very well defined by a sharply edged horseshoe- 
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shaped border, the posterior parts of which are thrown into marked folds holding the funnel laterally. 
A distinct foveola is formed in the groove, marked off posteriorly by a crescentic fold, and bears 7-9, 
deep conspicuous longitudinal folds internally. About five thin pocket-like folds are seen in the 
groove on either side of the foveola. 

Neck separated from head by a sharp edge, forming an angle of 60°-70° at the nape. Nuchal 
cartilage spatulate, traversed longitudinally by a strong ridge with a marked groove along its 
crest; the blade-like portion situated anteriorly, of roughly pyriform contour, occupying about a 
quarter of the entire length but extending more posteriorly for a distance as a narrow continuation 
(PI. XXIV, fig. 1). Olfactory crest composed of three longitudinal folds, extending from the anterior 
boundary edge of neck to its posterior transverse fold, which is very long, often extending nearly to 
the nuchal cartilage. Of the three longitudinal folds, the dorsal two are short but broad and 
semilunar, running right posteriad, while the ventralmost is narrow and more or less ridge-like, running 
obliquely dorsad and posteriad. 

Funnel comparatively broad, slightly narrowed at the distal end, fully extending to the centre of 
head. Funnel organ conspicuous; its dorsal pad nicely A-shaped, beginning from about halfway : 
along the distance from anus to the distal end of funnel, and extending caudad to the level of the 
posterior ends of funnel cartilages. Ventral pads of the organ slenderly ovate, blunter anteriorly than 
posteriorly, broader than the rhami of the preceding pad. Funnel cartilages large, triangular, slightly 
longer than two-thirds of their own breadth, and about half as long as funnel; antero-dorsal margin 
markedly thickened into a prominent ridge. Locking groove of the cartilage || -shaped; its vertical 
part is narrowed anteriorly, strongly curves ventrad at the same time, and has a small minute intra- 
basal protuberance near the posterior end. Mantle cartilage clearly marked, consisting of a conspi- 
cuous clavate ridge and a sharply edged horizontal ridge. The former expanded posteriorly, and 
strongly curving ventral anteriorly, where is found a distinct supplemenlary ridge on the dorsal side. 

Arms nearly subequal, but the dorsal pair a little shorter than others, which are of equal 
length and about half as long as mantle.. Thid pair compressed from side to side, strongly carinated 
on back, while the remaining arms are more or less quadrangular in section, one or both sides of their 
aboral surface developed into webs. Such a web is very broad on the ventral side of second arms 
and on the dorsal side of fourth arms. Protective membranes of fourth arms alike narrower than the 
length of suckers. In the remaining arms, the membrane of the dorsal sides as narrow as that of 
the fourth arms, but that of the ventral side is very broad; especially broad is that of the third arms. 
The latter membrane is about four times the length of suckers and its ribs do not extend to the free 
margin but a few at base. 

Arm-suckers biserial, of zigzag arrangement; nearly uniform in size in the different arms, but 
those of lateral arms being a little larger than those of the rest. Ina male of 240 mm. mantle length, 
they number about 24 pairs on each dorsal arm, about 27 pairs on each lateral arm and about 32 pairs 
on each ventral arm. The largest suckers on each arm form about pairs from the: fourth to the 
seventh, situated a little proximad compared with Pfeffer's description (1912). 

Horny ring of suckers more proximal than about the tenth row, dentate on the whole margin, 
though the teeth of the distal margin are far longer than those of the proximal. The teeth in the 
basal suckers are relatively broad, mostly triangular, numbering about 20; there are usually short 
plate-like supplementary teeth (textfig. 1393), In the suckers from third to tenth row, the teeth 
number 24-28, bent crescentwise, sharply pointed, markedly unequal, and may be classified roughly 
into three or four orders according to their length, these roughly alternating with one another (text- 
fig. 139, b-d). In the distal suckers, the horny ring dentates only at the distal two-thirds, the teeth 
numbering 9-12, and slenderly conical, nearly uniform but sometimes minute peo: teeth may 
occur in the interdental spaces (textfig. 139€). 

Hectocotylization at the extremity of right ventral arm (Lx XXIV, fig. 2). Inthe male oi 240 
mm. mantle length, the arm has about twenty pairs of suckers at the proximal part;. the distalmost 
pair reaching the point °/,—°/, up the length. Beyond this point, the oral surface of the arm is quite 
naked and smooth, marked off laterally by ridge-like continuations of the protective membranes. The 
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suckers of-this arm are of normal size up to the eighth pair and then become abnormally reduced in 
size distally. 

Tentacles variable in length; but in good preservation being 14-1% as long as mantle. Stems 
about as thick as arms; four-sided, compressed a little laterally; oral surface flat, sharply marked off 
on sides by continuations of the protective membranes. Clubs lanceolate, as long as stem (Pl. 
XXIV, fig. 3). Dorsal web broad in the distal half of clubs, coninued as a narrow aboral fold towards 
the base of stems. Protective membranes of clubs well developed; especially so is that of the dorsal 
side, which extends on to the stem about three-fourth down its length, even where it is as broad as, 
or even broader than on the club, and trabeculate as well. 

Tentacular suckers may be distinguished into those of carpus, hand, and distal portion although 
all are in serial continuations. Carpal suckers about eight in number, small, sparsely set in three 
transverse rows, accompanied by two (rarely three) nipple-like fixing protuberànces on the ventral 
part. Hand-suckers in four series of about ten each; those of the central two series arè far larger 
than those of the marginal two series. Distal suckers in 20-29 transverse rows, quadriserial; those 


Textfig. 139. 


Stenoteuthis bartrami. Horny rings of arm-suckers (a-e), and tentacular suckers (f-h). 
a. From sucker of first row of second arm; x17. b. From sucker of third row of same 
armixI7, c. From sucker of sixth row of sam arm, x I7. d. From sucker of tenth row 
of same arm;x17. e. From sucker of twentieth row of same arm;x 17. f. From largest 
hand sucker of tentacle;x 12. g. From marginal hand-suckes of same;x17. h. From 
distal tentacular sucker; x17. 


of the more dorsal series are smaller than those of the more ventral. Horny ring in central hand-suck- 
ers, with four specially strong conical teeth regularly distributed in the four quadrants and 7-10 
smaller and slenderer ones between every two of the former (textfig. 139f). The smaller teeth on 
the distal edge of the ring are supplemented in their interspaces by some still shorter, mostly blunt, 
and thin teeth. Horny ring, in the marginal hand-suckers as well as in the distal suckers, with 21- 
24 recurved teeth on the whole edge, the teeth of the distal edge being far longer than those of the 
proximal, and regularly alternating with minute accessory teeth, which are nearly caniniform, being 
slenderer and sharper than the corresponding teeth of the larger hand-suckers (textfig. 139g,h). 
Horny ring in smaller carpal suckers with 20—30 conical teeth regularly distributed on the whole 
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edge; the teeth bordered on sides with thin blade-like margins, which are frequently separated from 
the main part of the teeth into independent thin short accessory teeth. 

Buccal membrane broad, thick, with seven ribs projecting beyond the margin; connectives also 
seven, fastened to arms on the dorsal side except to the third arms, which are connected on the 
ventral side. A pore present opposite each dorsal arm. Spermatophores fixed around mouth as in 
Ommastrephes. l 

Anal valve large, slender, triangular. Nidamental glands in the largest female examined 
measures 180 mm. in length and 60 mm. in maximum breadth. 

Gradius very slender, its greater part consisting of rhachis, which gradually and regularly tapers 
caudad. Vanes developed in the posterior part of the gladius as a lanceola, the length of which is 
about five times the combined breadth, and a little greater than one-sixth the entire length of gladius. 
Posteriorly the margins of the lanceola curve ventrad, forming a hollow end-cone. 

Color in life vivid malon; deeper in the dorsal surface which.is tinged with a violet. 


Measurements of largest Specimen Examined, 


Dorsal length of mantle TIE 
Ventral length of mantle — 4... ose ae s s tee oo. e... tee 400 
Maximum breadth of mantle EMT E TOA 
Length of head  ... .. e... nee e eno 9 00 tee e 75 
Breadth of head sss srs wus wed s n oei ope tee S ai 89 
Lengthiof hns , Gee. i seo on Gia “Guar. dad aai Hee <a Gee WSS 
Total breadth of fins — +... sse o... 2. 26. mae eo. tee vee S 300 


Left Right 

Length of first arms ses ses ee s s es se 0. 180 mm. 180 mm. 

» y SECON ALS HER ENERO D D D sa 200° + y 200 ,, 

»  y»thirdarms .. men ser 2 geio £e s s e [90 y, 190 ,, 

js „ fourth arms areas, A Axe us- dl dar nec OR p 190 , 

s.  giteütacles ww às cere sees ib: dry ass dee v 200. 260 ,, 

n S Clubs: saio Ta e Aut. ei cate ey a c dO. 53 135 , 
Diameter of largest sucker of first arm TM ND ee EC 6 mm. 

T Ha. Li »  » Second arm +... ses ses wee wes re Z % 

” i. ol „o p third armo 4. 2 see 00. es. exo Fo i; 

ji yo » 99 Fourth arm .. .. e e eee ess 6 , 

” ^T uw u^ cw teñtacles ^ qu dee Vides hav an s Rir gi 


Remarks.—The principal differences of the specimens referred to from Pfeffer’s description (1912) 
are that the accessory teeth in the distal and marginal suckers of tentacles are almost sharply pointed, 
caniniform, instead of being crenelated, and that the axial part of the gladius gradually and uniformly 
tapers caudad, without forming any sudden narrowing, as described and figured by Pfeffer. 

The species is not rare in Sagami Bay, and we often see the fish-nets fixed along that coast. It 
is also brought into the fish markets of Tokyo, but is by no means of such economic value as O. sloani 
pacificus. ` 

Distribution—Very wide, and of nearly cosmopolitan as listed by Pfeffer (1912) and others. 
Localities known in Japan: Sagami Bay (Pfeffer; Sasaki); Tsugaru Strait (1); north of the Bonin Is. Q, 
Formosa (!). 


Genus Symplectoteuthis Pfeffer, 1900. 


- Symplectoteuthis, Pfeffer 1900, pp. 178, 180; 1912, p. oe 1904b, pp. 16, 20; 1910, p 
411.—Berry 191 4a, p. 341. 
Fucleoteuthis, Berry 1916, p. 60.—Okada 1927, p. 96. 


Funnel cartilage shaped as in Szenoteuthis, but undetachably fastened to mantle cartilages, which 
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have a supplementary ridge on either side of the anterior end. Extremities of arms normally con- 
structed. Ventral protective membrane of third arms as broad as their thickness. Two pores present 
opposite to dorsal arms, continuous with each other below the overhanging dorsal connective of buccal 
membrane. Left ventral arm hectocotylized. Two to four distinct fixing tubercles present on the 
carpus of tentacles. A pair of streak-like luminous organs may be found on belly and a pair of oval 
ones on the corresponding surface of head. 

Typé.— Loligo oualantensis Lesson, 1830. 


Key to the species of Symplectoteuthis. 
Well-defined streak-like Luminous organs present on ventral surface ....... alati S. luminosa. 
No streak-like luminous organs present................... E sierici S. onalaniensis, 


Symplectoteuthis luminosa” Sasaki 1915. 


Japanese name: Suji-ika (Sagami Prov.; Tokyo) 
(Pl. XXIV, figs. 4, 5; textfig. 140.) 


Symplectoteuthis onalaniensis, Watasé 1906, p. 195 (nom. nud.). 

Symplectoteuthis luminosa, Sasaki 1915a, p. 144, pl. iv, figs. 7-13; texthia: 4.—Sasaki 1916, p. 
106. 

. Eucleoteuthis luminosa, Berry 1916, p. 60.—Okada 1927, p. 4. 


I have examined numerous specimens of this species, which I obtained from Sagami and Tosa 
Provinces. I have also been enabled to examine through the courtesy of Professor Watasé, numerous 
excellent specimens caught by himself off Misaki. The mantle length of all these examples ranges 
from 102 mm. to 195 mm. Larger males of these possess a number of spermatophores in Needham's 
sac, but no females have mature eggs in the ovary. 

Texture fleshy; skin smooth, firm to the touch. Body nicely conical, broadest in the anterior 
end, then tapering to a slender end-part, which comprises one-third of the entire length; breadth 20- 
23% of length (Pl. XXIV, fig. 4). Anterior margin of mantle even, the ventral emargination and 
dorsal projection both being very slight. Fins taken together broadly sagittate, with bluntly pointed 
lateral angles; antero-lateral edges nearly straight; postero-lateral edges slightly concave, scarcely 
extending to the extreme end of mantle. Length of fins a little less than their total breadth and 43- 
50426 of mantle-length. 

Head as broad as mantle. Eye-openings distinctly sinuated at the anterior margin a little below 
the middle, the sinus curving downwards at the anterior end. Funnel grove fairly deep, marked off 
by sharp horseshoe-shaped edge, of which the posterior parts project into conspicuous folds holding 
the funnel laterally. At the apex of the groove is a small rhomboidal foveola, which has about eight 
faint longitudinal folds internally, and two or three small pocket-like folds externally on either side. 
Neck separated from head by a sharp edge, which line forms a blunt angle at the nape. Olfactory 
crest on either side, composed of one transverse and three longitudinal folds, the latter extending 
between the former and the anterior boundary edge of neck. Nuchal cartilage spatulate, consisting 
of an axial and wing-like parts; the former is composed of two conspicuous parallel ridges; the latter 
set out at a point two-fiftths up'the axial part; then widening gradually cephalad, and thus form a 
roundish dilatation at the extremity (Pl. XXIV, fig. 5). In a male of 170 mm. mantle-length the 
cartilage, measures 16 mm. in length and 6 mm. in maximum breadth. 

Funnel comparatively small, somewhat narrowed distad, its blunt extremity reaching the centre 
of head. Funnel cartilages triangular, twice as long as broad, with a spindleshaped elevation at the 
antero-dorsal margin; locking groove | -shaped, the longitudinal part curving ventrad anteriorly. 


*) The Mr. K. Aoki who was an assistant in the Misaki Marine Laboratory, kindly informed me that he 
actually observed repeatedly the luminosity of this squid; hence I applied to it the specific name “luminosa”, 


294 Madoka Sasaki: 


Posterior half of the longitudinal part undetachably fastened to mantle-cartilage; the horizontal part 
also connected at the middle with the same. Funnel organ composed of a single ^-shaped dorsal, 
and two elliptical ventral pads; both conspicuous and of the same length. — . 

Arms subequal, the formula of length variable, being 27» 3772477 1, or 27 47» 377 1, or 2537» A7» I, 
or 2=4> 32 1, or 259473 > 1; the longest about one-third the length of mantle, or even a little 
longer. First and second pairs nearly quadrangular in section; the former pair furnished with a 
narrow web on either side of the aboral surface; but the latter pair has only on the ventral side a web 
which is broader than those of the former pair. Protective membranes of both these pairs strongly 
trabeculate, a little narrower than the length of suckers, but that of the ventral side of the second arm 
is about equal to their length. 

Third arm compressed from side to side, provided along the whole length with a strong keel, the 
broadest part of which is situated one-third up the arm, the breadth measuring twice the thickness 
of the arm. Dorsal protective membrane of this arm narrower than the length of suckers, while the 
ventral membrane is about three times as wide as the suckers are long. 

Fourth arm nearly quadrangnlar, with a narrow web along the ventral side of the aboral surface, 
and a broad one along the dorsal side; the breadth of the latter equaling the thickness of the arm. 
Protective membranes of this arm both alike about half as broad as the suckers are long. 

Arm-suckers hemispherical or subglobular biserial throughout, numbering 24-30 pairs on each 
arm. Size of suckers is subject to some variations in the different arms especially in males: largest 
suckers sitting on second arm, the next largest on third arm, and the smallest on fourth arm. 

Horny rings of arm-suckers all dentate, the dentation being somewhat variable. In proximal 
‘suckers the ring has 6-8, relatively broad, pointed, nearly uniform teeth closely set on the distal half, 
the proximal half forming a smooth border projec- 
tion forwards. In terminal suckers more distal than 
the tenth row are found nine or less numerous, 
slenderly conical, somewhat separate teeth on the 
distal two-thirds of the whole ring-margin, the 
proximal one-third forming a smooth border as in 
the former. 

In largest suckers, which are situated towards 
the middle of each arm, the dentation of the ring 
varies with age and also in the different arms of 
each individual. In the second arm of full-grown 
specimens the ring of these suckers has on the distal 
two-thirds, 17-20. greatly unequal teeth, strong 
and weak roughly alternately, the distalmost of 
which and the two on the lateral margins are far 
stronger then the rest, being conical in shape, and 
with a broad expanded base and acute tip each. 
The remaining proximal one-third of this ring is 
not smooth as in the preceding, but uneven or 

: obtusely crenated. In largest suckers of the ventral 
dtes Lenin Mom) sine trom arm the ring is equipped on the distal margin, with 
a. From sucker of first row of second arm; xca. 13. 7-9, rather uniform, slenderly conical teeth, of 


b. From sucker of fourth row of same; xca. 13. which the distalmost and the lateral two are but 
c. From sucker of twelfth row of same;x20. d. 


From one of marginal hand-suckers of tentacle; x 20. 


Textfig. 140. 


little stronger than the others; the proximal margin 
; forms a smooth border. The dentation of largest 
suckers of the first and third arms stands between those two extremes mentioned above, but the 
dentation of the first arm is nearer to that of the fourth, while that of the third nearer to that of the 
second. Papillate area of horny rings with numerous radiating ridges instead of the papillae. 

Left ventral arm about as long as right ventral arm, hectocotylized in the distal one-third. On 
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the proximal two-thirds are found about eleven pairs of normal suckers; then follow sixteen pairs of 
minute pavillae, which are situated on the hectocotylized part. 

Tentacles variable in length but usually 14-34 the length of mantle; stem somwhat compressed 
laterally, four-sided. Club lanceolate in outline, occupying the distal 14-1% of the tentacle. Dorsal 
web of club broad at its distal part, continued downwards as a narrow fold to the base of stem along 
its aboral surface. 

Tentacular suckers quadriserial except on carpus, where are 11-13 minute suckers forming about 
four transverse rows of 2, 3, 4, 40r I, 3, 4, 4 or I, 2,4,4in each. On the carpus, in addition to 
these suckers, two (rarely three) minute fiving tubercles are found along the dorsal margin. Suckers | 
of hand in seven or eight transverse rows, unequal, those of the median two series being far larger than 
those of the marginal two series. Suckers of distal portion in about 23 transverse rows; very small, 
and somewhat unequal, being minute in the more dorsal longitudinal series than in the more ventral. 
Horny ring of larger hand-suckers with only a single triangular tooth at the distalmost edge, other-- 
wise being quite smooth. The ring of marginal hand-suckers equipped along the whole margin 
with 30 or more conical, separate teeth large and small alternately, but those of the proximal margin 
are very short, nearly uniform, and closely set. The ring of larger distal suckers resembles that of 
the marginal hund-suckers, but the teeth are comyaratively uniform; the same of smaller suckers has 
only several uniform conical teeth on the distal margin, the proximal margin being quite smooth. 
Papillate area of the rings with numerous radiating ridges as in arm-suckers. 

Buccal .membrane furnished with seven ribs markedly projecting beyond the margin. Con- 
nectives also seven, the dorsalmost shallowly bifulcate; attached to the dorsal side of arms but the 
third arm is fastened on its ventral side. Two aquiferous pores opposite to first arms, connected 
together below the overhanging dorsalmost connective; another pore found opposite to each ten- 
tacular base; thus the pores number four, all told. 

Radula composed of seven series of teeth. Median teeth tricuspid; inner lateral, bicuspid; outer 
lateral and marginal, both unicuspid. 

Gladius very slender, its anterior four-fifths consisting of little but the rhachis, which regularly 
and gradually tapers caudad. Vanes developed in the posterior one-fifth of gladius as a lanceola 
about one-fifth as long. Their margins curve ventrad in the posterior parts, forming a hollow end- 
cone. 

Color in preserved state, reddish brown, deeper above. Two longitudinal paler stripes found on 
belly two oval paler patches on the corresponding surface of head and an oblong patch on the ventral 
surface of the fourth arms; all are regarded as luminous organs. The stripes of the belly are situated 
so as to divide the ventral half of the whole mantle surface into three nearly equal longitudinal areas; 
their anterior ends expanded and bent outwards. When the belly is flayed, the stripes reveal them- 
selves as long, narrow but distinct, white zones with a brown streak along their whole length. The 
zone is not continuos throughout but cut at three points into four quite separate parts. Of these the 
two anteriormost are quite short, patch-like and arranged nearly transversely along the mantle margin. 
The adjasent part i. e. the third from the anterior is by far the longest, its posterior end reaching about 
the level of fin entre. The hindmost part is a little shorter than half the length of the preceding part, 
disappearing at a distance from the posterior end of mautle. - Under the paler patches but ther outline 
is not zonary but transverse-oblong. 

According to Okada (1927) the subcutis has microscopic masses of luminous tissues scattered 
throughout the ventral surface of the squid, which he describes under the name of “ Organs photogenes 
invisibles” 
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Measurements of largest Male and Female Examined, 


3 2 


Dorsal length of mantle ... 195 mm. 175 mm. 


Ventral length of mantle il Milde AA iE P ans Koch adii. DR 185 


” 170 ” 


Maximum breadth of mantle... o... .,. .. .. . o... 4t ,, 38 


Length of head... 39 


36 
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» third arms ... 
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Remarks.—Professor Watasé had actually observed the phosphorescence of this species off Misaki, 
where it abounds in summer, long before I suggested the fact by the nomination of the species. He 
made it public in a meeting of the Tokyo Zoological Society, in 1906, referring the species to .Syz- 
plectoteuthis oualaniensis. l l 

Berry (1916) established the genus Euclesteut/tis for this species separating it from Symplectoteuthis, 
chiefly owing to its bearing the characteristic luminous organs: But here the species is retained in 
the genus Symplectoteuthis for the following reasons : (1) luminous organs may appear guite independent 
of the generic relationship, and (2) even if luminous organs have great weight in this case in deter- 
mining the generic retationship, the present species may be taken congeneric with Syflectoteuthis 
ouslantensis, for this latter species itself has a great possibility to have the Okada's Organes photogense 
invisibles as found in S. luminosa. 

Locality —Off Misaki (Sasaki); Tokyo market (!); Tosa Prov. (!). 

Type locality.—Off Misaki. 

Lype.—In Tokyo Imp. Univ. 


Symplectoteuthis oualaniensis (Lesson, 1830). 


Japanese name: Tobi-ika (Liukiu); Hoyenjoo AEHEE (Formosa). 
(Pl. XXX, fig. 8; textfigs. 176-178.) 


Loligo oualaniensis, Lesson in Lesson et Garnot 1826-30, p. 240, pl. i, fig. 2 (fide d'Orb.). 

Ommastrephes oualaniensis, d'Orbigny, in d'Orb. et Fér. 1835, p. 351, Calmars pl. iii, pl. xxi, 
figs. 1, 2; Ommastrephes pl. i, figs. 14, 15.—Gray 1849, p. 63.—Tryon 1879, p. 180, pl. 
Ixxxi, fig. 368.—Hoyle 1886b, p. 162. 

Ommatostrephes oualaniensis, Steenstrup 1880a, pp. 76, 78, 80, etc.; 1 fig. 

Symplectoteuthis oualaniensis, Pfeffer 1900, p. 180.—Hoyle 1904, p. 32, textfig. F.—Hoyle 19052, 
p. 982.—Wülker 1910, p. 21.— Pfeffer 1912, p. 502, pls. xl, xli; pl. xlii, figs. 1-4.— Berry 
1912b, p. 419.—Berry 1914a, p. 341.—Sasaki 1916, p. 106. 
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List of specimens examined, 


No. Specimens Mantle-length Locality Collector Where preserved 
i 58, 79, 125-223 mm. Okinawa K. Makino Hok. Imp. Univ. 
ii 20, dried — do. M. Sasaki do. 
iii I5, 19, 125 ma 134 mm. Shuri, Okinawa S. Sakaguchi do. 
19 215 mm. Tainan, Formosa M. Oshima Formosan Mus. 


Body more slender in male than in female; in the specimens examined its breadth 23926-2526 of 
thé length in the full-grown male, and 2726—3026 in a full-grown female. It is roughly cylindrical at 
the anterior half and is tapered in the remaining parts, terminating posteriorly in a slender end-part 
which may have a keel-like streak along the middle-ventral line (textfig. 176). Anterior margin of 


Textfig. 176. 
Symplectoleuthis ouolaniensis (Lesson). 
Dorsal view of a female, x 74. 


mantle a little protruded dorsally over the head in a very low 
triangle; ventrally it is quite slightly emarginated. 

Fins transverse-rhomboidal, the total breadth being 
about twice the length which is in turn about 3996 of the 
body length; anterior end a little auriculate; lateral angles 
rather acuminated, lying on the line crossing the middle 
of the length; posterior end very blunt, forming an angle of 
about 125°; all sides only slightly convex. 

Head a little narrower than mantle, and about one-fourth 
as long as the latter; marked off from neck by a distinct ridge, 
the mid-dorsal part of which forms an angle of 140°. Eye- 
opening wide, its anterior free margin deeply sinuated far 
below the middle and a little above the level of angle between 
third and fourth arms; dorsal margin of the sinuation is a 
little thickened but not so greatly as occurs in some oegop- 
sids. Funnel excavation of moderate depth, well marked 
off from the general surface of head by a 
horseshoe-shaped ridge, the posterior part 
of which is developed into folds holding 
the funnel; foveola with seven longitudinal 
folds within and four or five crsentic folds 
externally on either side. Nuchal cartilage 
as in the accompanying illustration (Fig. 
177). 

Funnel rather large with wide opening. 
Funnel cartilage triangular with || -shaped Textfig. 177. 
lock-groove, of which the anterior end is a SYmectoteutAis 


: : s ouolaniensis 
little bent internally and is defined externally (Lesson). 
by a marked cartilaginous callosity, and in-  Nuchal Carti- 

lage,x I. 


ternally by a narrow ridge. The cartilage is 


undetachably fused with the mantle cartilage only in the posterior one-third of the longitudinal part of 
the groove and the fusion does not extend into the horizontal part of the groove as in S. luminosa. 
Longitudinal ridge of the mantle cartilage branches out a short distinct ridge from its anterior origin 
on each side and there is a wide depression between the main ridge and the ventral branch ridge. 
Arms subequal, the formula of length 473727» 1 or 437271 or 374727 I, where the 
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longest is about half as long as the mantle. First pair four sided, its aboral surface much nore sharply 
edged internally than externally. Second pair also four sided and the inner edge of the aboral surface 
is more or less rounded while the outer edge projects into a fold. Third pair flattened dorso-ventrally, 
and more or less triangular in profile, producing a marked keel on the back. Fourth pair resembles 
the second, but the folded edge exists externally and not internally, and the fold widens proximally. 
Protective membranes strongly costate, of unequal breadth, the ventral one of lateral arms being very 
broad; and the broadest is that of the ventral lateral arm, of which the breadth equals about double 
the thickness of the arm. Remaining membranes are all narrow, not reaching the top of suckers at 
any part of the arm. l 

Arm-suckers obliquely biserial, those of the second arm being much larger than those of the 
other arms, which are in turn about equal in size. The largest suckers of the second arms are from the 
fifth to the tenth, attaining double the diameter of the largest one of the other arms. In the first arm 
the largest suckers are from the fifth to the eleventh; in the third arm, from seventh to twelfth, and 
in the fourth, from fifteenth to twenty-third. All with strongly dentated horny ring. The dentation 
somewhat varies in the different suckers. In the largest suckers of second arms the distal margin of 
the ring has seven triangular teeth, of which the middle and both the outermost are far larger than 
the remainings; the lateral margin of each 
side has about three oblique conical teeth of 
moderate size which are succeeded by several 
smaller pointed teeth of the proximal-margin 
(textfig. 178). In proximal suckers of the 
same arm the ring has about 25 teeth which 
are relatively small and similarly conical but 
become gradually shorter as they come to the 
proximal margin. In distal suckers the ring 
is dentate only in the distal half, and the teeth 
numbering most frequently seven, are strong, 
sharply pointed, and the higher in position, 
the larger. The dentation of the suckers 
standing between any two of the three suckers 
above mentioned, shows graduated intermedia- 
tions linking those of the two suckers. 

The dentation of the suckers of the first, 
third and fourth arms agree in the essential 
characters with that mentioned above except 
that the distal teeth of the largest dorsal-arm Symplectoteuthis ouolaniensis (Lesson). A-D. Sucker 
suckers are relatively smaller than those of and horny rings of the second arm,x7: A. Sucker of 
the largest ventral-arm suckers and that the {owt oy fom the tae of we emi B. Hory rng 
ring of largest ventral-arm suckers has a malsucker; D. From a distal sucker. E H. Horny rings 
smooth proximal margin. of tentacular suckers; E. From largest hand sucker, x 7; 


F. From marginal hand sucker,x7; G. From a carpal 
suckers,x7; H. From a distal sucker, x 20. 


Textfig. 178. 


Papillate area of the ring has no ordinary 
papillae, but horny bars are closely and radially 
arranged in a row. The bars number about 90 in a largest suckers of the second arm and are con- 
structed nearly as in Scenoteuthis bartrami but have no spine at their base. In good preservation there 
are no space left between the bars, but in bad preservation the bars may be separated by necked spaces 
especially at the peripheral part of the papillate area. 

In the male, the left ventral arm is hectocotylized, being far longer and thicker than the corres- 
ponding arm of the opposite side. The following measurements of those arms are referred to the 
males which I have examined. 
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No. of specimen i ii iii iv v vi 

Length of mantle ... .. ... ... 126 mn. 125 nm. 129 mm. 129 mm, 133 mm. 134 mm. 
» „ left ventral arm... ... 73 713 78" 5 82 4, 76 4, 80 ,, 
A » right ventral arm ... | 68 ., 68 ,, 60 ,, 70 P 63 , 71 5 


In the left ventral arm, the hectocotylized part includes its distal 14-34, having no sucker nor 
protuberance. The proximal half of the arm has 14 or 15 suckers arranged in two longitudinal rows. 
Other details as to the structure tally well with Pfeffer's description (1912). 

Tentacles about as long as the body and head taken together, with stem a little thinner than the 
thinnest arm. Dorsal web and protective membranes, both well developed. Club a little expanded, 
occupying distal one-third of the tentacle, but the sucker-bearing part extends on to the stem, including 
the distal two-fifths of the tentacle. Suckers quadriserial, except on carpus; unequal, especially those 
of the hand portion which are far larger in the two rachial rows than in the marginal rows; the largest 
ones of the rachial rows which number about ten, are about three times the diameter of the marginal 
suckers. The suckers of the distal portion of the club are closely quadriserial, becoming regularly 
smaller distad, and in each transverse row the more ventral is the larger. The suckers of the carpal 
portion numbering about ten, are of sparsely biserial or triserial arrangement, and there are four 
spherical fixing pads arranged in a row at regular intervals among the suckers. 

Horny ring of largest hand suckers provided with four, large, sharply pointed teeth in the four 
corners, i. e. distal proximal and laterals; between every two of these there are five or six smaller 
teeth (textfig. 178). The ring of the marginal suckers has about fifteen pointed teeth on the whole 
margin. Of these teeth about eight on the distal margin are curved crescentwise inwards and much 
stronger than the others. Distal suckers resemble in dentation the marginal suckers, but the teeth 
are much stronger and not curved. Teeth of the carpal suckers are numerous, fine, slender, and 
unequal as compared with those of the marginal as well as distal suckers. Papillate area of largest 
suckers quite like that of largest arm suckers. 

Buccal membrane with seven strong ribs projecting 
beyond the margin in sharp points; its connectives are also 
seven, but the dorsal one is deeply bifurcate; they are fixed 
to the dorsal side of the arms except in the third arms to 
which their attachment is in the ventral side. Pore developed 
opposit to the first arm and also between the third and fourth 
arms; the former is continuous with that of the other side 


A TAN 


? 


i CA 


AU 


g below the connective. 
$$ ^ In the membrane of mature females, there are developed 
ja) 


60-70 small ovoid seminal receptacles, irregularly arranged 
in a circular zone surrounding the mouth; the thickest distri- 
dit bution is in the ventral parts of the membrane (textfig. 179). 
oe . They have each a minute pore externally. 
Tiros ies In the preserved specimen the dorsal lateral surfaces are 
ta i - purplish in color and the shade is deepened along the median 
Symplectoteuthis ouolaniensis (Lesson). 

Buccal membrane and lips, showing semina] ZONE Of the dorsal surfaces of the head and body, Ventral 
receptacles (s.r.) spermatophores fixed by surface is light buff and dotted with reddish brown chro- 
males us: matophores. As compared with Stenoteuthis bartrami the 

color is much reddish, and compared with Sywzplectoteuthis luminosa it is very light. 
According to fishermen of Loochoo, the belly discharges light, but I have not yet met with an 
opportunity to actually observe it. In sections the integument of the belly and its underlying tissue 
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differ in structure from those of the back, and a diffused glandular tissue resembling the Okada’s 
* Organes photogenes invisibles” of S. luminosa, is developed there very extensively so that it may 
be connected with luminosity, if ever this actually occurs. 

Gladius very slender, consisting of little but the rachis except in the posterior one-seventh where 
the vane is developed to form a distinct endo-cone. Rachis beginning anteriorly with a caspidate 
extremity, uniformly tapers caudad; marginal rib on either side much thicker than mid-rib and 
strengthened by the external adjoining of another rib except for some distance from the anterior ex- 
tremity where the margin is single-ribbed. 

The inner reproductive organs closely resemble those of Ommastrephes in structure. The nida- 
mental glands are quite separated from each other and their length is 100 mm. in the largest female 
examined. The fully grown oviduct of each side takes a zigzag course, the loops counting more 
than 10, are folded side by side in a plane, and is full of ripen oval eggs, which range in longest 
diameter from 0.7 mm. to 1.0 mm. The spermatophore which is 14 mm. or 15 mm. lorig, and is of 
quite ordinary structure, is fixed on the lips of grown females. 


Measurements. 


Locality l Loochoo (=Okinawa) Formosa 


Sex ô 9 g 


Dorsal length of body sm AMAN vu ce deum ODORS. ai diee" e aee ove 125 mm. 134 min. 215 mm. 


Ventral length of body ae om. em. ss s ee 205 ,, 
Breadth of body |... us us ee eR er 60 ,, 


Length of head Sesh Be xp Ab Ca Reb. Beep ERN weet ER 50 ;, 


Breadth of Bead. sis o... ... o. 2 2 dus ena nn ee 45 » 
Length of Ans- 4. 4 ue wee tend Rule ees ee PS ees 85 ,, 
Total breadth of fins  .. .. .. .. 2 2. 0 exa 165 ,, 


Left Right | Left Right | Left Right 
Length of first arms bel testes de Seay (ewe. cot ger! | See 58mm. 58mm. 68mm. 68nm.| 80mm. 85 mm. 


second arms... pae ce. v cee en eer 645 645, 78 5, 


"third Amsis uo ees, wees. Mie sgh: cen, UN fe 70 


fourth Arms: die e s see) Lene aw ast for 73 


tentacles 


tentacular clubs... 


Diameter of largest sucker of first arm ... 


E » Second arm 


third arm... 


fourth arm 


tentacle 


Remarks.—Lesson's original description has not yet appealed to me in comparison with that of 
the specimens examined. But they well agree with those made by d’Orbigny and Pfeffer. The only 
few discernible differences are that: d'Orbigny illustrates the horny rings of both arm- and tentacular 
suckers as having rather uniform teeth regularly decreasing in size toward the distal margin, which is 
not the case with the Japanese specimens examined. The disagreement from that of Pfeffer's consists 
in (1) that a keel-like streak is very frequent occurrence on the posterior part of the belly, (2) that 
the funnel excavation is not always rounded at the anterior end but sometimes is more or less 
cuspidate, and (3).that the larger arm-suckers have on the distal margin of the horny ring two or three 
more larger teeth than given by Pfeffer. 

The species is very common in Loochoo, where it is caught in plenty for the market. The fish- 
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ing season continues during summer, the cured marchandise is classified together with Ormemastrephes 
sloani pacificus, going under the name “ Nibanzurume". 

Locality.—Misaki, Sagami Prov. (Wülker); Okinawa (Pfeffer); do. (!); Formosa (!). Laysan 
(Pfeffer); Pacific Oc. (d'Orb.); Oualan (Lesson); Vanicoro (Quoy & Gaimard); between Api, New 
Hebrides & Cape York (Hoyle); north of Admiralty I. (Hoyle); Cocos I. (Hoyle); South Nilandu 
Atoll (Hoyle); Südsee (Pfeffer), Indian Oc. (Tryon; Pfeffer); Cape of Good Hope (Tryon). 


Family Thysanoteuthidae Keferstein, 1866. 


Thysanoteuthidac, Keferstein 1866, p. 1445.—Tryon 1879, pp. 106, 167.— Pfeffer 1900, p. 181; 
1912 p. 519 —Hoyle 1904b, p. 15. 
Thysanotcuthinae, Carus 1890, p. 445. 


Body fleshy, conico-cylindrical, bluntly pointed posteriorly. Fins enormous, marginal, extending 
the whole length of mantle; both together rhomboidal. Eye-openings wide, sinuated anteriorly. 
Neck with two broad longitudinal olfectory-folds on either side, without nuchal folds. Nuchal carti- 
lage flabellate, engraved into a complicated sculpture. Funnel groove feebly marked off anteriorly 
without a foveola or folds. Funnel cartilage large, fusiform in outline, with a —]-shaped groove. 
Arms furnished with biserial suckers. Ventral protective membranes of lateral arms very broad, 
strongly trabeculate. Tentacles with biserial connective group consisting of suckers and fixing pads. 
Suckers on club quadriserial, their size graduated distally, showing no distinct gap between on the 
hand and on the distal portion, but on the former portion those of the two central series decidedly 
larger than those of the two marginal. Buccal membrane, with seven ribs projecting beyond the 
margin; connectives also seven, fastened to the dorsal surfaces of first and second arms, and also to 
the ventral surfaces of third and fourth arms. Gladius slenderly sagittate, vanes broad; their anterior 
ends forming prominent quadrangular lobes. No luminous organ present. 


Genus Thysanoteuthis Troschel, 1857. 


Thysanoteuthis, Troschel 1857, p. 69.—Tryon 1879, pp. 106, 167.—Carus 1890, p. 445—Jatta 
1896, p. 56.— Pfeffer 1900, p. 182; 1912, p. 522.—Hoyle 1904b, p. 15; 1910a, p. 413. 
Type T. rhombus Troschel, 1857. 


Thysanoteuthis rhombus Troschel, 1857. 


(Pl. XXIV, figs. 6-8; textg. 141.) 


Sepioteuthis major, Gray 1828, p. 3, pl. iv, fig. 1 (fide d'Orb. et Fér.).—d'Orb, et Fér. 1835, p 
305, Sepioteuthis pl. vii, fig. 12.—Gray 1849, p. 83.—Tryon 1879, p. 154, pl. lxiv, fig. 222. 

Thysanoteuthis rhombus, Troschel 1857, p. 70, pl. iv, fig. 12; pl. v, figs. 1-4.—Tryon 1879, p 
167, pl. Ixxii, figs. 285-287.—Weiss 1889, p. 91.—Carus 1890, p. 445.—Jatta 1896, p, 56, 
pl. ix, figs. 1-13, textfig. 54—Pfeffer 1900, p. 182; 1912, p. 523, pl. xxvii, figs. 24-37.— 
Berry 1912b, p. 438.—Issel 1920, p. 4, figs. 1-7; 1920a, p. 13. 

Thysanoteuthis elegans, Troschel 1857, p. 74; pl. iv, figs. 10 11.—Tryon i: p. 167, pl. Ixxii, 
figs. 288, 289. 

? Thysanoteuthis nuchalis, Pfeffer 1912, p. 531. 


Seven specimens of this striking species from various localities are found in the collections at my 
disposal. Their mantle ranges from 180 mm. to 685 mm. in length. 

Body conico-cylindridal, though «slightly compressed dorso-ventrally ; the cylindrical part com- 
prises the anterior one-third of the length, the remaining part tapering caudad. The taper is gradual 
at first but becomes somewhat rapid afterwards so that the posterior end is rather bluntly pointed. 
Maximum breadth of body in medium- to full-sized specimens, 30%-35% of its length. Anterior 
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margin of mantle nearly even, the dorsal projection and ventral emargination both being faint. Fins 
broad, lateral, extending nearly the whole length of mantle, the broadest part lying one-third the 
length from the anterior. Their combined outline rhomboidal, with nearly straight edges and pointed 
angles, not auriculate anteriorly; the total breadth equal to, or a little greater than, the length. 

Head in full-sized specimens, decidedly narrower than body and about one-eighth as long as the 
latter. On the dorsal surface the roots of the dorsal arms mark themselves out as two distinct longi- 
tudinal ridges running two-thirds down the surface. Eyes large; their opening broad, with a com- 
parative short sinus in the middle of the anterior margin. Funnel groove well-marked ; but its anterior 
part is shallow and shows neither foveola nor folds. The posterior part is deep, its lateral borders 
developed into conspicuous folds holding the funnel laterally. 

Neck marked off from head by a distinct edge, forming an angle of about 140? at the nape. 
Olfactory crest on either side, composed of two conspicuous longitudinal folds, the dorsal one of 
which is nearly semicircular, but continued on as a distinct ridge to the posterior boundary groove 
of neck. The ventral fold of the crest is narrow and runs obliquely to meet with the preceding fold 
at the point where its ridge-like continuation sets out. Posterior transverse fold of neck present, ex- 
tending from the dorsal side of the dorsal fold up to the vicinity of nuchal cartilage. This cartilage 
and the corresponding cartilage of mantle are both much complicated as shown in Pl. XXIV, figs. 
7, 8. . 

Funel large. slightly narrowed at the anterior end, fully extending to the centre of head; its 
internal valve broad, semicircular. Funnel organ conspicuous, consisting of a A-shaped dorsal and 
two elliptical ventral pads; the latter only slightly shorter than the former. Funnel cartilage roughly 
fusiform in outline, but the ventral side more convex than the dorsal; maximum breadth equaling 
about one-third of the length, which measures in turn about the half the length of funnel. Locking 
groove of the cartilage H-shaped. Its vertical part narrow, extending the whole length of the carti- 
lage along its dorsal margin while the horizontal part is broad, dividing the cartilage into equal halves, 
distal and proximal. The proximal half is flat, while the distal half is greatly thickend, the postero- 
dorsal part markedly projecting. Mantle cartilage composed of a —-shaped ridge having a deep 
depression in front of the horizontal part; the vertical part-as long as the corresponding groove of 
funnel cartilage. 

Arms unequal, the formula of length being 3>2>4>1; the longest in medium-sized specimens 
measuring about two-thirds, and in full-sized specimens about two-fifths, the length of mantle. First 
pair about half as long as third pair; four sided, but the dorsal edge of the aboral surface is rounded 
off while the ventral edge is developed into conspicuously, low triangular keel extending for the distal 
three-fourths of the arm. Second pair almost as in the preceding pair, but the keel extends the whole 
length of the arms, and widens proximal. Third pair by far the longest, compressed from side to 
side, with a conspicuous keel on the proximal half. Fourth pair quadrangular in section, the aboral 
surface marked off by sharp edges on sides, the edge of the dorsal side developed into a web about 
twice as broad as the thickness of arms. Protective membranes with marked trabeculae extending a 
little beyond their margin; the membrane of the dorsal side on each arm about as broad as the length 
of suckers; same of the ventral side on first arms two and a half times, on second arms four times, on 
third arms five times, and an fourth arms one and a half times, as broad as the length of suckers. 

Arm-suckers relatively small, nearly uniform, but those of ventral arms are a little smaller than 
of the remaining arms; biserial but ina zigzag arrangement. They number in a specimen of 180 mm. 
mantle length, about 30 pairs on each first arm, about 40 pairs on each second arm and also on each 
fourth arm, and 45 pairs on each third arm. Horny ring dentate on the whole edge; the teeth conical, 
sharply pointed far longer on the distal edge than on the proximal; their breadth at base being a little 
narrower than interdental spaces. The teeth number 20-23 in proximal suckers, 22-26 in largest 
suckers, and 12-20 in subterminal suckers. i 

Tentacles a little shorter than mantle, their stem as thick as first arms, three-sided, keeled on the 
aboral surface. The keel extends from near the base of stem to the middle of club. Oral surface of 
stem marked off by sharp edges on sides, its distal half furnished with sparsely biserial connective 
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group, consisting of about fourteen minute suckers alternating with so many minute adhesive pads. 
Club lanceolate, expanded a little, comprising the distal 14-14 of the tentacle; its protective membranes 


distinctly trabeculate, extending down to the base of stem as narrow, 
segmentally nodose membranes. Club-suckers quadriserial through- 
out, numbering about ten transverse rows on the hand portion, and 
about twenty rows on the distal portion, although there is no distinct 
gup in size between these two kinds of suckers. Central suckers 
of the hand portion about half as large in diameter as its marginal 
ones. Horny ring of club-suckers equipped with 15-20, sharply 
pointed caniniform teeth along the whole margin; the breadth of 
teeth at their base decidedly narrower than their interdental spaces. 
In the dislal and marginal suckers, the teeth of the distal ring-margin 
are bent a little inwards ànd far longer than those of the proximal 
margin. 

Buccal membrane with seven ribs projecting beyond the margin. 
Connectives also seven in number, fastened to the dorsal surfaces of 
first and second arms as well as to the ventral surfaces of third and 
fourth arms. So-called aquiferous pores shaped like a crescentic 
cleft, numbering two, one of which is oppsite to the four dorsal arms 
while the other is opposite to the right ventral arm and also to the 
right tentacle; hence the connectives of first and second arms hang 
over the dorsal pore and that of the right.ventral arm, over the 
ventral pore. 

Gladius slenderly sagittate, its maximum breadth being about 
24% of the length. Rhachis broadest one-seventh of the way back, 
then very gradually tapering posteriorly. Anteriorly it also tapers 
gradually from the broadest part, terminating in an extremity which 
forms an angle of about 50°. Vanes begin on the rhachis at the 
point about one-seventh down its length, regularly and gradually 
narrowing caudad, but their posterior two-thirds are bordered with 
narrow thin margins; so that their total outline forms a hypabolic 
curve. Anterior end of vanes markedly auriculate in a quadrangular 
lobe (textfig. 141). 

Color in alcohol grayish brown, deeper above; no special mark- 
ings discernible. 


Measurement of largest Specimen Examined. 


Dorsal lengest of mantle... ... ... ... ... 685 mm. 
Ventral length of mantle... ... ... ... ... 670 , 
Breadth of mantle... ... eee 6. 6. 6. 240 , 
Dorsal length of head... ... ... ... ... 156 , 
Breadth of head sige Loker ate! xke int Xen BBS p 
Length of fins +... e.» sce si 2. 0... 674 y 
Total breadth of fins... ... ... .. .. e 637 , 
Length of right first arm... ses se. eee +. 150, 
» » » second arms +... sses se ... 160 ,, 
7 » » thirdarms er ese .. . 240 ,, 
pa » » fourtharms ... .. .. +... IJO , 
5 » » tentacle .. ... .. .. .. BOO gy 
Diameter of largest arm-sucker |... se we 75 


Textfig. 141. 
Thysanoteuthis rhombus, 
Cladius; x 25. 


Remarks.—The specimens referred to agree in essential characters with Jatta's illustrated descrip- 
tion of the species (1896). Pfeffer distinguishes this species from his 7. nuchalis principally by 
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by the characters around the mouth and also by the absence of the semilunar transverse fold between 
the two longitudinal crest folds on either side of the neck. As far as I have examined, however, 
these characters are subject to individual variations in the species under consideration, so that I am 
rather inclined to consider T. nuchalis synonymous with the former species. 

The species is found in Japan on both sides of the Main Island, and is said to frequent Noto Pro- 
vince, Tushima, and Ogasawarajima; also, there is a real evidence its having come to the fish markets 
of Tókyo, even though I did not come across any purchased there. According to fishermen the 
cuttlefish may spring high up obove the sea surface; in fact a specimen examined has a label noting 
that it flew up from sea and came on board, colliding against the sail. 

Locality.—Etchü Prov. (Sasaki); Noto Prov. (Sasaki); Tango Prov. (!); Tsushima (!); Sagami 
(Sasaki); Bonin Is. (!). ? Ningpo, China (Pfeffer); Mediterranean (Troschel; Jatta; Weiss; Pfeffer), 
Messina (Issel). 


Family Chiroteuthidae Gray, 1849. 


Loligopsidae, Gray 1849, p. 39 (pars). l 

Chiroteuthidae, Gray 1849, p. 42 (pars).—Tryon 1879, p. 106 (pars).—Adams, H. & A. 1858, 
p. 28 (pars).—Pfeffer 1900, pp. 153, 183; 1912, p. 539.—Hoyle 1904b, pp. 3, 13—Chun 
1910, p. 216 (pars). 

Cranchidae, Tryon 1879, p. 106 (pars). 

Taonoteuthis Carus 1890, p. 450 (pars). 


Body slenderly conical or hemi-fusiform, ordinarily terminating in a more or less elongated end- 
part, which sometimes largely extends beyond the fins. Fins more or less fleshy, of moderate to 
enormous size, terminal or subtarminal or lateral in position, sometimes supplemented by other soft 
fins behind. Neck constricted or not, bearing neither olfactory crest nor nuchal folds; but tuberclus 
olfactorius invariably occurs on either side. Funnel groove shallow or even obliterated. Funnel carti- 
lages more or less auri-form, furnished in the middle with a deep-short groove, the margin of which 
often forms a ventral (tragus) and a posterior projection (antitragus). Mantle cartilage of more or less 
nose-like ridge. Arms markedly unequal; fourth pair always by far the longest and thickest, and some- 
times with uniserial photophores sunk deep below the surface; suckers biserial; no hooks. Tentacles 
long, often whip-like, sometimes decorated with one conspicuous photophore at the tip and a series of 
large photophores on the stem; suckers in 4-24 series. 


Key to the subfamilies, genera and subgenera of the Chiroteuthidae represented in the Japanese 


waters. N 
(A) Fins comparatively small, 14-24 as long as mantle, tentacular suckers in 4-8 series (subfam. 
Chirotent/inae): 0 virisoivate on nadas Gen. Chiroteuthis. 


(a) Animal small, markedly elongated, the head being as long as mantle, of which the end-part 
is long and filiform; arm-formula 4>2>1>3; tentacles with octoserial suckers, without 
photophores .ssszisireciciciiorerzonionie zio nioneniosiaionee ca sesia iiaii eean Subgen. Zankaia nov. 

(b) Animal rather large; the end-part of mantle a little swollen, extending beyond fins; arm- 
formula 427» 37 27 1; tentacles with quadriserial suckers, and uniserial photophores ......... 
CIR sty ORO RE VE ERRR SS DR EET EA PER OPPONE Subgen Chzrothauma. 

(B) Fins ordinarily large, !/,-?/,, as long as mantle; tentcles devoid of photophores, their suckers 
in ten or more numerous series (Subfam. Mastigotenthinac) ............. eese. Gen Mastigoteuthis. 


Sabfamily Chiroteuthinae Chun, 1910. 
Clüroteutinae, Chun 1910, pp. 219, 238.—Pfeffer 1912, p. 541. 


Mantle with filiform or subfusiform end-part. Fins subterminal or lateral in position; com- 
paratively small; shorter than two-thirds the length of body; both circular, or cardiform, or reniform; 
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often soft small supplementary fins present behind. Neck long, slightly constricted or quite 
cylindrical. Tuberculus olfactorius long peduncled. Club suckers of tentacles in 4-8 series. 
Conspicuous photophores may be present on tentacles, ventral arms, and the ventral periphery of 
eye-balls, as well as in mantle-cavity. 


Genus Chiroteuthis d’Orbigny, 1839. 


Chiroteuthis, d'Orb. in d'Orb. et Fér. 1839, p. 324.—Gray 1849, p. 43,—Adams, H. & A. 1858, 
p. 29.—Tryon 1879, pp. 106, 165.—Pfeffer 1900, p. 184; 1912, p. 541.—Hoyle 1904b, p. 
16.—Chun 1910, p. 238. 

‘ Loligopsis (pars), Gray 1849, p. 39.— Verany 1851, p. 120.— Tryon 1879, pp. 106, 162. 

Doratopsis, Rochebrune 1884, p. 18.—Hoyle 1904b, p. 16. 

Chirothauma, Chun 1910, p. 241. 


Consistency quite choroidal, nearly transparent. Mantle markedly elongated, tapering caudad 
into a filiform or fusiform end-part, which extends beyond fins. Fins taken together lunar or cardiform 
or reniform; sometimes supplemented behind by small soft fins. No funnel-groove present. Funnel . 
adductors ordinarily embedded below the surfaces. Peduncled tuberculus olfactorius present behind 
each eye. Buccal membrane broad, with seven ribs and connectives, the latter fastened to the dorsal 
surfaces of first and second arms as well as to the ventral surfaces of third and fourth arms. Arms 
markedly unequal; fourth pair invariably by far the longest and thickest, usually with a series of 
photophores; protective membranes feebly developed; suckers biserial. Tentacles sometimes of 
moderate length, but more often exceedingly elongated and whip-like; a conspicuous photophore may 
occur at their extreme tip and numerous ones in a series on their stem; club-suckers in 4-8 series. 

Type.— Loligopsis veranyt Férussac. 


Subgenus Chirothauma Chun, 1910. 
Chirothauma Chun 1910, p. 241.—Pfefler 1912, pp. 554, 581. 


Body tapered posteriorly but terminating in a somewhat swollen subfusiform part which extends 
largely beyond the ordinary fins and is bordered with a soft narrow supplementary fin on either 
side. Ordinary fins thick, fleshy; both together nicely lunar in contour. Arm-formula invariably 
4>3>2>1; fourth pair with uniserial photophores sunk below the surface. Tentacles elongated, 
whip-like with a conspicuous photophore at the extreme tip and numerous prominent ones in a series 
on the stem.  Tentacular suckers quadriserial; their peduncles rather simple in structure but may be 
provided with a membranous appendage on one side. Their horny ring equipped with 7-9 acute 
teeth on the distal edge, the central one being by far the strongest. 


Chiroteuthis (Chirothauma) imperator Chun, 1910. 


Japanese name: Yurei-ika (Sagami Prov.); Mizu-ika (Sagami Prov.) 
(Pl. XXIV, figs. 9, 10; textfig. 142.) 


? Chiroteuthis macrosoma, Goodrich 1896, p. 12, pl. iii, figs. 51-57.—Pfefler 1909, pp. 185, 186. 

? Cluroteuthis (Clirothauma) macrosoma Chun 1910, p. 240.—Pfeffer 1912, p. 589. 

Cheiroteuthis macrosoma, Nishikawa 1906, p. 109, pl. iii.—Berry 1912b, p. 438. 

Chiroteuthis (Chirothauma) imperator, Chun 1910, pp. 240, 241, 281, pl. xxxviii; pl. xxxix, figs. 
1-10; pl. xl, figs. 2-5, 7; pl. xli; pl. xlii, figs. 1-4; pl. xliii, pl. xliv, figs. 3, 6-16.—Berry 
1912b, p. 438.—Pfeffer 1912, p. 581.—Sasaki 1916, p. 108; 1920, p. 200.—Massy 1916a, 
p. 243. 


This species is represented by numerous specimens in the collections I have had access to. They 
are mostly collected in Sagami Bay, their mantle measuring up to about 30 cm. in length. 
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Consistincy choroidal, translucent. Surface smooth and soft to the touch. Body thick-walled, 
slender, being cylindrical in the anterior one-fourth and then tapering caudad. But the taper fades 
out soon afterwards and thus a slender parallel-sided part is formed for the central two quarters of the 
fin-bearing region. Beyond this part the body becomes again somewhat thicker, forming a spindle- 
shaped end-part, which extends beyond the fins as far as V£—*4 the length of the whole body, and is 
bordered with a narrow soft supplementary fin on either side. Maximum breadth of the spindle- 
shaped end-part %4—14 that of the whole body. -Anterior margin of mantle slightly emarginated in 
the ventral parts, and markedly projecting in the dorsal, where it forms an angle of about 100° in the 
middle. Fins thick, fleshy and joined together along the mid-dorsal line of mantle, thus forming a 
nearly lunar contour, the diameter of which is about half the length of mantle. 

Head about one-third as long as body, and a little narrower; nearly cylindrical but the ventral 
surface markedly convex, so that the maximum depth exceeds the breadth. Eye-opening com- 
paratively narrow, pyriform in outline, with the sharper end dorsally, the long-axis being only one- 
fourth the maximum depth of head. No funnel-groove present. 

Neck smooth, with neither ridge separable from head, nor constriction; but in ill-preserved 
specimens the latter is marked, due to the contraction of the softer tissue there. No olfactory folds 
developed; but a stalked, acorn-shaped tuberculus olfactorius exists on either side of the ventral 
surface of head halfway between eye and funnel. Nuchal cartilage oblong, about three times as long 
as wide; its sides nearly parallel, and its ends similarly rounded. 

Funnel ill-defined except at the extremity, which projects anteriad and ventrad. Funnel carti- 
lages nearly auriform, oval in contour, about twice as long as wide, provided with small triangular 
tragus and conspicuous round-headed conical antitragus. These processes define together with the outer 
margin of the cartilage a deep -H-shaped locking groove. Mantle cartilage shaped like a human nose. 

Arms exceedingly unequal, the formula of length being 47» 37 27» 1, and the thickness varying 
with the length in direct proportion. Fourth pair by far the longest and thickest, being twice as 
long as first pair and longer than mantle. All more or less four-sided; oral surface concave, bordered 
with very narrow feebly trabeculate protective membranes. Aboral surface convex; more sharply 
edged on the ventral side than on the dorsal in dorsal arms; 
still more so in lateral arms, where the ventral edge projects 
like a keel. In ventral arms, the surface is more clearly 
marked off on the dorsal side, where the edge is developed 
into a broad, thick, soft web for the entire length. 

Arm-suckers biserial, small, subglobular, with a small 
round aperture on the lateral aspect, uniform but becoming 
very gradually smaller distad on each arm and those of 
ventral arms somewhat smaller than those of the remaining 
arms. In a specimen of 220 mm. mantle length, they 
number about 90 pairs on first arm as well as on the second, 
about 105 pairs on the third, and about 57 pairs on the fourth. 
Arrangement of suckers becomes closer distally on the dorsal 
three pairs of arms, while on the ventral pair it is very sparse 
even at the extremity. Horny ring very oblique, dentates 
on the distal half, the proximal half being quite smooth, and 
projecting so that its edge comes to the same level with the 


Textfig. 142. 


Chircteuthis (Chirothauma) imperator. 
Horny rings from sucker of female speci- 
men of 18 cm. mantle length. A. From points of the teeth (textfig. 1424-c). Teeth in basal suckers, 
sucker of fifth row of third armixzo, R. 
From sucker of twenty-second row of the 
same;x20. C. From sucker of seventieth another by cleft-like spaces; same in largest suckers, 12-16 


10-12 in number, uniform, squarish, separated from one 


row of the same; x20. D. From proximal jn number, shaped and arranged nearly as in the preceding 

sucker of tentacle; x 23. A E z È 

suckers but quite uniform, the outer ones being broader than 

the inner; same in subterminal suckers, more separated than in all the preceding suckers numbering 
7-10, the central three or four of which are far slenderer than the others. 
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Tentacles in good specimens, about twice as long as mantle, and half as thick as first arms, with 
cylindrical stem elongated almost like a whip, while in bad specimens they are often far longer than 
three times the length of body, and their stem is quite thin and filiform. Club lanceolate, occupying 
less than one-third of the tentacle, expanded a little, bordered with broad protective membranes 
suspended by numerous strong ribs; its aboral subrface rounded, without dorsal web. 

Tentacular suckers crowded in about 85 transverse rows of four each, becoming gradually and 
regularly smaller towards the tip of club, helmet-shaped, each with a broad opening, markedly obli- 
quely peduncled (Pl. XXIV, fig. 9). Peduncles of marginal suckers very long, stout, two or three 
times as thick as the diameter of suckers; hemmed along its proximal */,—‘/, with a narrow membrane. 
The latter of equal breadth throughout, or slightly widening distad, where it is square cut. Peduncles 
of the suckers of the central two series as thick as the preceding ones but decidedly shorter, provided 
with a minute papillary appendage midway along their length or a little more distally (Pl. XXIV, fig. 
10). Beyond the aforesaid membrane or appendage, the peduncle becomes a little thinner and tapers 
distad; otherwise no distinct demarkation is discernible between the proximal and distal portions 
disagreeing with Chun's description. Horny ring very oblique, dentate on the distal three-fourths; 
the teeth numbering nine or ten, sharply pointed, bent proximad and the central one by far the longest 
and strongest (textfig. 142D). 

Buccal membrane wide, with seven strong ribs which projects beyond the margin in so many 
sharp processes. Connectives also seven, fastened to the dorsal surfaces of first and second arms as 
well as to the ventral surfaces of third and fourth arms. Inner surface of the membrane finely 
wrinkled, violet in color. Six so-called aquiferous pores between the membrane and arms. 

Gladius very slender, nearly filiform, its anterior half consisting little but rhachis. The remaining 
posterior half forms a slender tubular end-cone, which tapers very gradually posteriad and is compres- 
sed laterally, the depth equaling about twice the breadth. The following are the measurements of 
the gladii examined. 


No. of specimen 


Entire length of gladius dl oen Meus four ases Behar eis aes! 250 mm. 220 mm. 130 mm. 


Length of end-cone... o... LL LL ss s sse se 125 4, 


Maximum breadth of end-cone 


Maximum depth of end-cone 


Uniserial immersed photophores decorate the oral surface of ventral arms running along the 
dorsal protective membrane so far as this extends, and regularly alternate with the suckers. They 
number 55-60 and measure about 1.5 mm. in diameter in full-sized specimens. 

Uniserial photophores also found on the aboral surface of the tentacular stem, numbering 38-45, 
ovate, with the long-axis lengthwise, elevated above the general surface; the upper surface concave, 
with a minute slit-like pore in the middle. They measure about x 2.5 mm. in full grown specimens. 

Ventral periphery of eye-balls decorated with numerous, nearly uniform photophores in three 
connective series. Of the three the outermost is on the outer surface of eye-balls, consisting of seven 
or eight organs; the middle series, along the exact periphery, of nine or ten organs; the innermost 
series, on the inner surface, of about six organs. 
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Measurements of two full-grown Females Examined, 


No. of specimen i ii 

Dorsal length of mantle... cc o... a. emo... ses sn “250 1m. 220 mm. 
Ventral length of mantle | .. .. .. . +... e 2e tee 228 ,, 2IO ,, 
Maximum breadth of mantle... sse ... +... 0. e s ee 45 » 38 , 
Length/of head... uu tee wes des Medan eie un XXX Gee, “See 75 » 70 y, 
Maximum breadth of head... .. ... 2. 2.2 20 4 06€ 32 » . 88 , 
Maximum depth of head aby cn, MUR DS! SERERE NORD a edi — 31 5 
Length of Bnb pe ga Ls usse ses Ree sn nee IIO ,, 103 » 
Total breadth of fins — .. mo... o... 0. us s sese IIO ,, 100 ,, 
Mantle extending behind fins... .. .. e. o. emos. 40 » 30 4 

‘Left Right Left Right 

Length of first arms up Mete Hin aa e a Set 130mm. , I3Omm. 125 mm, 125 mn. 

m 19 Second arms sie 00 e. 2 2 eee 150 , 150 ,, I55 » 155 » 

De capito ari onis e a wn pue. i na 190 ,, 280 ,, 180 ,, 180 ,, 

Sy > a POME SY n Vy coos cies She Shee leh eed ae 275 5» — 260 ,, 260 ,, 

T jj tentacles; uu. qe) ve qe. ABE e See ee avd 380 ,, 350 è» 430 » 450 5» 

T sue Clubs sie ee ie Gua coe quet Cares NM Sade NE 170 5, 127 4, 160 ,, 170 4, 
Diameter of largest sucker of first arms ... un ... .. e — 2,3mm. 
T m feet uy „ second arms... .. uu. ues — 2.5 5 
T » T »  » third arms... a 2. 2 0. — 235, 
x 317: Nay » » fourth arms... e = 2.5 n 
» ” » » oy tentacles ... .. 2. 2. n — > 
Length of nidamental gland... .. uae .. 6. o... 2. 0 26 mm, I5 » 
Breadth of nidamental gland 6, 


Remarks.—The specimens examined agree well with Chun's description, the only discrepancies 
being that the gladius has a longer end-cone, and that the peduncle of marginal tentacular suckers 
has a rectangular membrane and the same of the central suckers, a papilliform appendage, instead of 
both having triangular membranes. 

The species is rather common on the coast of Sagami Bay, where the phosphorescence of the 
above-mentioned photophores has been proved in living animals by Professor Watasé, though this has 
not yet come into print. T 

Locality.—Sagami Bay (Chun); Misaki, Sagami Prov. (Sasaki); off Misaki, 350 fm. (Sasaki); 
Odawara, Sagami (Sasaki); Sembombama, Sagami (Sasaki); Shimo-osa Prov. (Nishikawa); near 
Koshiki Is. 369 fm. (Albatross!); off Osumi Prov. 703 fm. (Albatross!), Sumatra (Chun); Bay of 
Bengal (Massy); Gulf of Oman (Massy); Arabian Sea (Massy). 


Subgenus Tankaia Subgen. nov. 


Body hemi-fusiform tapering posteriorly into a filiform end-part of equal thickness. Fins sub- 
terminal; both together reniform, with the concavity posteriorly. Head prismatic, as long as mantle, 
furnished with tuberculus olfactorius on the ventral surface directly behind each eye. Eye-ball 
roundish, compressed a little, without ventral process. Funnel cartilage ovate, with the blunter ‘end 
behind, bearing neither distinct tragus nor antitragus. Arms short, the formula being clearly 
4>2>1>3. Tentacles with no dorsal web nor distinct protective membranes; two suckers present 
toward the base, three on the carpus, 150 or more in several longitudinal series on the club. This 
part occupies the distal three-sevenths of the tentacle, but not distinguishable from stem except by 
the location of the crowded suckers. No photophores present. 

Typ.— Chirotenthis (Tankaia) borealis n. sp. 
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Chiroteuthis (Tankaia) borealis sp. nov. 
(Pl. XXIV, figs. 11-14.) 


Animal minute, markedly elongated, transparent even in preserved state.  Mantle widest 
anterriorly, tapering caudad; but from near the origin of the fins it becomes filiform, and similar in 
thickness, containing little but gladius so that the end-part is not flexible but sturdy (PI XXIV, fig. 
II) The extreme tip of the body is not examined as it was broken off. Fins broad, subterminal, 
attached to the anterior part of the filiform end-part; both together reniform with the concavity 
behind; the length being three-fourths the total breadth and about half the mantle-length exclusive 
of the filiform end-part. Anterior margin of mantle entire, but its dorsal part slightly projecting 
in an angle of 130? in the middle (PI. XXIV, fig. 12). 

Head narrower than body, slightly furrowed beneath, rounded above; Eyes somewhat ventral 
in position, rather small, the diameter being about half the depth of head. Preocular portion of head 
conical, tapering anteriad. A pair of tuberculus olfactorius present on the ventral surface of head a 
little behind the eyes. 

Neck markedly elongated, only a little shorter than body; prismatic but slightly norrowing 
cephalad where it is joined on to head without demarkation or constriction. 

Funnel short deeply contracted into mantle cavity, well defined even at the basal part; the proxi- 
mal half very wide, while the distal half is vely narrow. Funnel cartilage very thin, ovate, with the 
blunter extremity posteriorly; locking groove short and rather shallow, bearing neither distinct tragus 
nor antitragus (Pl. XXIV, fig. 13). Mantle cartilage short, faint, more or less ridge-like. 

Arms short, unequal, the formula of length being 4>2>1>3 (Pl. XXIV, fig. 14). Fourth 
pair of about equal to the head-length exclusive of neck; second pair about half as long.as the pre- 
ceding; third pair very short and rather rudimentary. All without carination on back. Protective 
membranes poorly developed. Suckers in two alternate series, numbering three on first arm, four or 
five on the second; one on the third, fifteen or more on the left fourth. The right fourth arm has 
only six suckers along the proximal half, the distal half being quite smooth and faintly furrowed. 
Suckers on each arm diminish in size distally, the proximalmost being characteristically large. 

Tentacles about half as long as mantle; oral surface nearly flattened; aboral surface rounded, 
without web. Club not expanded, somewhat tapering distad, occupying about the distal half of the 
tentacle, being no more otherwise defined than by the crowded suckers; no protective membranes 
discernible. Club suckers numerous, minute, apparently hexaserial but numbering eight in an 
oblique-transverse row; those of the more dorsal series a little smaller than those of the more ventral 
series. Carpus furnished with three suckers which are a little larger than those of club and form a 
separate group. Stem provided with two suckers towards the base. Horny ring of all suckers 
apparently smooth. 

Chromatophores comparatively large, brownish violet in formalin; very rare, numbering about 
six on the dorsal side of head, and also on its ventral side, five in a series along the median line of 
nape, and another five beneath fins. On the mantle three are found on its ventral surface, six or 
seven on either side, and five or six in a series along its mid-dorsal line. 

Liver grayish, ellipsoidal but a little flattened, with the long-axis at right angles to that of body. 
Ink-bag small, ovoidal, situated at the ventral extremity of liver. No photophores discernible. 


Measurements, 
Length of body inclusive of its end-part... ... ee .. emo 2. ee 12 MM. 
Breadth of body iiv. with hace poe? ioco Get DEP tosh, uia wee, ake at) 3° 5j 
Length Of fins: i. are us ns 9e ee deso dex ee ag eee a dae AB ay 
Total breadth: offins... si 2 ake va c eee m Pie we nee cats 6 , 
Length of head inclusive of neck... ..o sue ..o ss s ero ns IO 
- ,"Ventralarms sie dii ire ee e che chem onn s chus ene a 28 gi 


yay tentacles: ux 


310 Madoka Sasaki: 


Remarks —This species stands in nearest relationship to C/uroteuthis (Doratopsis) vermicularis 
(Rüppel), but differs from this in having neither tragus nor antitragus on the funnel cartilages and in 
lacking of the dorsal web on the tentacular club. Moreover, these two species show a marked differ- 
ence in the arrangement of the tentacular suckers. 

The species more or less approaches Chiroteuthis (Planctotcuthis) planctonica Pfeffer in having 
hexaserial suckers on the tentacles, but widely different from it in the shape of neck and eye-balls. 

The type specimen was collected by the Hokkaido Fishery Institute Steamer “Tankaimaru” 20 
miles off Kushiro Prov. on July 20, 1915. 

Type.—In Fish. Institute Takashima, Hokkaido. 


Sabfamily Mastigoteuthinae Chun, 1910. 


Mastigoteuthidac, Verrill 1881b, p. 100; 1882, p. 430.—Hoyle 1886b, p. 36. 
Mastigoteuthinae, Chun 1910, p. 219.—Pfeffer 1912, p. 608. 
Iridioteuthinae, Sasaki 1916, p. 108. 


Consistency choroidal, semitransparent. Mantle subfusiform sometimes markedly narrowed 
posteriorly but forming neither filiform nor fusiform end-part. Fins rather terminal often very large, 
their length being '/;—°/,) that of body; both together usually more or less cardiform. No supple- 
mentary fins present behind. Neck short, usually constricted. Tuberculus olfactorius shortly 
peduncled. Shallow funnel groove present. Ribs and connectives of buccal membrane as in the 
Chiroteuthinae. Arms unequal or subequal; the longest being fourth pair; protective membranes 
rudimentary but may be fairly-broad; suckers biserial. Tentacles long, with numerous suckers 
crowded in ten or more numerous series. No marked photophores on tentacles nor any on ventral 
arms. Also none on eye-balls. 


Genus Mastigoteuthis Verrill, 1881. 


Mastigotcuthis, Verrill 1881b, p. 100; 1882, p. 325.—Pfeffer 1900, p. 184; 1912, p. 609.—Hoyle 
1904b, p. 16.—Chun 1910, p. 220. 

Chiroteuthopsis, Pfeffer 1900, p. 184. 

Iridiotcuthis, Sasaki 1916, p. 108. 


Body conical or subfusiform, bluntly pointed behind, but sometimes forming a slender, acutely 
pointed end-part. Fins rather terminal, often very large; their combined outline circular, or trans- 
verse-elliptical or rhomboidal, but always with a cuspidation behind. Head large, often wider than 
mantle. Eyes large, their opening sinuated in front. Funnel groove ill defined. Neck short, more 
or less constricted, with short-peduncled tuberculus olfactorius on either side of funnel. Funnel carti- 
lage always with tragus but may be devoid of antitragus. Tentacular suckers numerous, minute, in 
10-30 series. No marked photophores present on tentacles nor any on ventral arms; also none eye- 
balls; but they may occur as mere chromatic spots either extensively distributed on entire body or 
localized at certain parts of the mantle or head or fins or arm-bases. 


Key to the species of Mastigoteuthis found in Japan. 
(A) Fins shorter than */, body-length, arm-sucker with dentate horny rings; horny rings of 


tentacular suckers strongly dentate ........ vere 4M. cordiformis. 
(B) Fins °/, as long as body, arm-suckers with smooth horny ring; horny rings of tentacular 
suckers weakly dentate .............. eri M. latipinna. 


Mastigoteuthis cordiformis Chun, 1908. 
(P1. XXIV, figs. 15-20.) 


Mastigoteuthis cordiformis, Chun 1908, p. 88.—Ghun 1910, p. 222, pl. xxxiv; pl. xxxv, figs. 1, 
5, 10-14; pl. xxxvi, figs. 3-5; pl. xxxvii, fig. 5.— Pfeffer 1912, p. 613.—Sasaki 1920, p. 200. 
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This species is represented by a single specimen in the collections at my disposal. The specimen 
is a little larger than that described by Chun, and shows many characters not made out by him. 

Consistency subchoroidal. Surface smooth and soft to the touch. Mantle roughly subfusiform, 
broadest at a distance from the anterior margin, then tapering gradually to the central region of the 
fins. From this region, the sides proceed caudad nearly parallel with each other but at a distance 
they again converge so as to form a conical, sharply pointed end-part. As compared with Chun's 
illustrations, the posterior part of mantle is ill marked off from the fins (Pl. XXIV, fig. 15). Maxi- 
mum breadth of body equal to 32% of its length. Anterior margin of mantle convex in the dorsal 
parts and concave in the ventral. 

Fins very thick, somewhat stiffer than mantle in consistency; their combined outline nearly 
cardiform but the anterior auriculation weaker than described by Chun. The posterior cuspidation 
about one-fifth as long as the entire length extending posteriad as a narrow ridge along either side of 
the end-part of body. Total breadth of fins only slightly less than their length, which is in turn about 
78% of the body-length. 

Head large, a little wider than, and one-fourth as long as, mantle. Slightly disagreeing with 
Chun's description it widens posterad and is flattened above as well as on sides. "The ventral surface 
a little excavated into a funnel groove, which is, though ill-defined anteriorly, well marked off by 
prominent ridges on sides. Eyes enormous, full; their opening triangular, with two rounded angles 
behind and a pointed one in front; the latter representing the sinus. Tuberculus olfactorius situated 
on the posterior part of each eye-prominence, papilliform, shortly stalked. 

Neck deeply constricted, marked off from head at nape by a faint ridge and on sides by con- 
spicuous posterior angles of eye-prominences. Nuchal cartilage panduriform, slightly narrowed in 
the middle, traversed by a longitudinal ridge with a groove along its crest. It measures 9.5 mm. in 
length and 4 mm. in maximum breadth. 

Funnel nearly conical, well-defined even at base, thickwalled; its extremity blunt, bent below; 
even stretched, does not reach the centre of head. Funnel cartilage roughly auriform, of an ovate 
contour, blunter posteriorly than anteriorly, bordered around with a thin flat margin. Locking groove 
of the cartilage rather deep, | -shaped, the tragus being well developed, while the antitragus is almost 
obliterated, being decidedly fainter than illustrated by Chun. The cartilage measures 7 mm. in 
length and 4.5 mm. in maximum breadth. The corresponding cartilage of mantle resembles a human 
nose. 

Arms unequal; the formula of length being 47727 37 1; the longest about two-thirds as long as 
body. First and second pairs somewhat compressed laterally, with a weak carination.on back. Third 
pair also compressed from side to side, the aboral surface keeled along the whole length. Fourth 
pair more or less cylindrical, but with a narrow web on the dorsal side. Narrow but clearly trabe- 
culate protective membranes developed on both sides of arms. 

Arm-suckers subglobular and not ovoid as illustrated by Chun; their peduncles rather short and 
their apertures circular or oval, with a notch at the distal margin (Pl. XXIV, fig. 19). All distinctly 
biserial, attached to the margin of the oral surface of arms; their number about 52 pairs on first arm 
and also on the third, about 60 pairs on the second, and 64 pairs on the fourth. Smooth horny ring 
in the basal three or four pairs of suckers (Pi. XXIV, fig. 16). The ring of the remaining suckers, 
equipped on the distal margin with some quadrangular close-set teeth, which number 4-6 in largest 
suckers and 8-11 in subterminal ones (Pl. XXIV, fig. 17). Papillate area of the ring widened distally, 
consisting of seven or eight series of non-papillate facetts, and bordered externally with a narrow 
radiated margin (Pl. XXIV, fig. 18). 

Tentacles as long as mantle, elongated like a whip, their stem being cylindrical and decidedly 
thinner than arms. Club a little expanded, occupying the distal 24-34 of the tentacle; thickest at 
the part one-third up the length, then tapering off distally. Aboral surface of club rounded with 
neither web nor keel; its oral surface also convex, bordered with narrow and finely trabeculate pro- 
tective membranes. 

Tentacular suckers numerous, small, crowded in numerous series; those of each transverse row 
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number about eight at the basal part of clubs, increasing into twelve at a short distance up and attain 
a maximum number of 24 at the part from middle to subterminal. Their size decreases towards the’ 
distal end of clubs and also towards their margins, the largest ones situated at the middle region of 
the proximol part. Individual suckers hemispherical, cach with circular opening, which is notched at . 
the distal margin (Pl. XXIV, fig. 20). Horny ring dentate in all suckers, the teeth being blunt, 
separate, but not so long nor so markedly recurved as illustrated by Chun. The teeth of larger 
proximal suckers number 20 or more, distributed on the whole edge, and are longer on the distal 
margin than on the proximal. In smaller distal suckers, they are found only on the distal margin, 
numbering 7-10. Papillate area very broad especially in smaller suckers; composed of four or five 
series of facetts which have a conspicuous papilla at the centre. 

Cladius not examined. 

Extetnal surface thickly beset with fine warts in all parts, and thickly crowded with deep 
brownish chromatophores which are more numerous and minute than depicted by Chun. 


Measurements, 
Dorsal length of mantle... ... 4. ono eee wee tee s 90 MM. 
Ventral length of mantle +... s.s e. s s o... n s S S JO gy 
Maximum breadth of mantle ss ... ... ser we 2. tee e 27), 

Á si » head Gone, Calia et wives (see qu diens aT 
Length offins. yee no aue eii deer Tuy. poes -iar basi ami “wees need JO! uy; 
Total breadth of fins ... ... ... Lee 2. Wim e e e se e 67, 

Left Right 
Length of first arms see el ae a Se xe GRE Te as CARES v e 38mm. 41 mm. 
" , Second arms O ce. ooo eee e 0 0 eno e o B2 o 52 », 
» 5 a ade genes wee ure A A 42: 
seo «,4ourth armsa iso d edule: ec A ve Cae DO gi. 16053 
5 » tentacles ... .. ... eee 2 4 0 0 one ce 90 4 100 ,, 
» Cl odoi. en at a e e cto 60 


Remarks —The specimen referred to differs from Chun’s description, as mentioned above, by 
the head, by the funnel cartilage, by the shape of arm-suckers, by the horny rings of tentacular 
suckers, and by the chromatophores. Further, it has more numerous teeth in the arm-suckers, more 
numerous series of facetts in their papillate area, than given by Chun, and the eye-openings have a 
sinus in the anterior margin which is said to be smooth in his case. 

Locality —Suruga Bay; 197 fms. (Albatross!); South of Pulo Nias, Sumatra (Chun). 


Mastigoteuthis latipinna (Sasaki, 1916). 


. (textfig. 143.) 
Idioteuthis latipinna, Sasaki 1916, p. 108; pl. iii. 


Only a single specimen has come under my observation, caught in the Sagami Sea, outside the 
Okinose bank. It is quite as large as its mantle measures 238 mm. in length, and is far larger than 
any species of Mastigoteuthis hitherto known. 

Consistency nearly choroidal. Surface nearly smooth in all parts and soft to the touch. Body 
elongate-conical, being broadest anteriorly and somewhat tapering caudad, but the posterior half is 
not well marked off from the fins. Mantle very thick, its opening wide and free along the whole 
margin, of which the mid-dorsal part protrudes a little forwards, forming a short but broad triangular 
projection; lateral margin concave; ventral margin projecting beneath head, but its middle part slightly 
curving backwards. Fins very thick, large, stiffer than other parts in consisting, and about five-sixths 
as long as mantle; their combined outline nearly circular but acuminated posteriorly and slightly 
indented at the anterior attachment. 
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Head very large, being broader than body, and about one-fourth as long as the latter. Eyes 
unequal in size and shape; right eye of the usual shape, its opening provided with a shallow sinus 
in front; left eye of a peculiar shape, with large eye-ball.and wide eye-opening twice as broad in 
diameter as that of the right side. Funnel groove rather shallow, smooth, its boundary edge quite 
rounded off at the anterior part but a little prominent at the posterior. 

Neck strongly constricted, separated from head by a blunt edge. No olfactory crest developed, 


but there is on either side of neck a tuberculus olfactorius, which is nearly membranous and semilunar. 


Nuchal cartilage panduriform, narrowed in the middle, and traversed by a longitudinal median ridge 
with a groove along the crest (textfig. 1434). 

Funnel nearly conical, short, reaching about the middle of head. Two pairs of funnel-adductors 
present, entirely embedded in the integument of funnel groove. Dorsal pad of funnel organ horseshoe- 
shaped, consisting of a very broad band, with a distinct cuspidation at the anterior end; ventral pads 
ovate with the blunter end behind, slightly shorter than the 
former. Funnel cartilage twice as long as broad, nearly auriform, 
ovate in contour, becoming a little wider posteriad, with a deep 
central groove, which also becomes wider and deeper posteriad; 
tragus and entitragus both faint and the latter being by far the 
fainter (textfig. 1438). Mantle cartilage about as long as funnel 
cartilage, and of a crest-like shape, as high as long, the higher 
and wider the more anterior, somewhat resembling a human nose, 
but the resembrance is less than in Mastigoteuthis cordiformis. 

Arms unequally long, the formula being 4>2>3>1; the 
longest a little shorter than mantle. First and second pairs a little 
flattened from side to side, keeled on back. Second and fourth 
pairs four-sided, with a web along the ventral outer edge. Pro- 
tective membranes as broad as the length of suckers on all arms. 

Arm-suckers of moderate size nearly hemispherical or sub- 
globular, but by no means ellipsoidal nor ovoidal as written by 

Textfig. 143. Chun in A. cordiformis; very obliquely attached to their respec- 

Mastigoteuthis latipinna. A. Nuchal tive peduncles. Aperture narrow but wider than in M. cordiformis, 

cartilage x7 B- oie! notched at the distal margin, and surrounded by thick, glandular 
cartilage; x 25. > : Der "i 

radial muscles. Arrangement of suckers distinctly biserial, each 

series comprising about 70 ones on dorsal and also on lateral arms, and about 65 ones on ventral 

arms. Horny ring thin, smooth but sometimes forming irregular horny lumps on the margin; papil- 

late area rather narrow, thin, consisting of five or six series of facetts, which have distinct papilla at 

the centre. 


Tentacles slender, more or less whip-like, half as thick as first arms, and as long again as mantle; 
stem cylindrical, being rounded in section. Club comprises the distal half of the tentacle, very 
gradually tapering towards the tip; a little flattened in the proximal parts but becoming cylindrical 
distally. Broad protective membranes border both sides of club, supported by numerous well-defined 
trabeculae. | 

Tentacular suckers helmet-shaped, oval in contour, very obliquely attached to their respective 
peduncles, which are as long as the depth of suckers and taper distad; aperture very wide, oval, the 
distal margin distinctly notched. At the base of the club they number about four in each oblique 
transverse row, but as proceeded distally their number in each transverse row gradually increases, 
thus attaining a maximum of about twenty-four in the subterminal parts. At the same time, they grow 
smaller: while the proximal suckers are about as long as the largest arm-suckers, those at the tip of 
club are very minute, so that they are scarcely visible to the nacked eye. Horny ring except in distal 
suckers, equipped with about ten, blunt, minute teeth set on the distal edge; often showing horny 
lumps of various number. The lumps are well developed in proximal suckers, usually covering up 
the whole edge as well as all the teeth; especially so in largest suckers, in which the lumps fuse 
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together into an irregular tubercled thick mass along the whole margin of the ring. The ring of 
distal suckers dentates on the distal four-fifths of the margin; the teeth numbering about 25, somewhat 
conical but bluntly pointed, and the more distal always the longer; all are quite minute as compared 
with those of M. cordiformis. 

Buccal membrane broad, very thick, fleshy, soft, with seven ill-defined ribs and projections. 
Connectives also seven, attached to the dorsal surfaces of first and second arms, as well as to the 
ventral surfaces of third and fourth arms. So-called aquiferous pores present in all interspaces be- 
tween connectives, hence numbering also seven. 

A pair of elongate-elliptical glandular organs of unknown function is found on the inner surfaces 
of the ventral part of the mantle. 

l Color in alcohol purplish brown all over, the chromatophores being very minute and thickly 
‘ crowded. No photophores discernible. 

Radula and gladius not examined. For measurements, sec: Sasaki 1916. p. 110. 

Remarks.—The specimen referred to seems to stand very near M. cordiformis, but is distinguished 
from Chun’s description by having (1) a smooth skin, (2) sinuated eye-openings, (3) far lager and more 
roundish fins, (4) a weaker tragus and antitragus in the funnel cartilage, (5) thicker buccal membrane 
and its much more feeble ribs, (6) broader protective membranes of arms, (7) far numerous and much 
shallower arm-suckers; (8) smooth horny ring in the same, and (9) very weakly dentate suckers on 
the tentacles. 

Type locality.—Sagami Sca. 

7ypc.—In Tokyo Imp. Univ. 


Subdivision 2. Consuta (Chun, 1910). 
Oegopsida consuta Chun 1910, p. 299. 


Mantle margin fused with head at the nape, and also with funnel-base on either side. Musculus 
depressor infundibuli membranous, expanded, serving as a horizontal septum separating the dorso- 
lateral part of pallial cavity from its remaining ventral part. Median vertical septum of pallial cavity 
rudimentary, having a very narrow extention from the blind end of mantle. Funnel-valve often 
absent. 


Family Cranchiidae Prosch, 1847. 


Loligopstidac d'Orb. in d'Orb. et Fér. 1839, p. 320, (pars). 

Cranchidac, Prosch 1847, p. 71 (fide Chun). 

Cranchiadae, Gray 1849, p. 37.—. Adams, H. & A. 1858, p. 26. 

Loligopsidae, Gray 1849, p. 39-—DE Rochebrune 1884, p. 10. 

Cranchiacformes, Steenstrup 1861a, p. 70 (fide Chun). 

Taonidae (Desmotenthidac), Verril 1881c, pp. 300, 431. 

Desmoteuthidae, Verrill 1882, p. 334. 

Cranchiidae, Fischer p. 1882a, p. 340.—Pfeffer 1900 pp. 154, 188; 1908a, pp. 63, 101; 1912, p. 
636.—Chun 19062, p. 82; 1910, p. 299.— Berry 1914a, p. 345. 


Oegopsid cephalopods of moderate to minute dimension; pelagic, or abyssal. Mantle membra- 
nous, transparent or semi-transparent even in the preserved state, more or less leather-like in consist- 
ency. Surface sparsely covered with somewhat large chromatophores. Mantle margin fused with head 
at the nape and also with funnel-base on either side. Gladius slender, forming posteriorly a rhombic 
or lanceolate expansion (Lanceola) terminating in a hollow end-cone, which sometimes may be greatly 
clongatéd. Eye usually large, yet small one is not rare; in this case it is peduncled and the head 
proper is elongated and prismatic. A minute tuberclus olfactorius present behind or below each eye 
though sometimes may be undiscernible. Funnel-valve often absent. Funnel-organ composed of 
one dorsal and two ventral pads, the latter rarely united together. Often one to three stiff or valvate 
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processes grow on the dorsal pad. Arms usually short, with biserial suckers only. Tentacles long; 
club with quadriserial suckers, of which those of the rhachial part may be transformed into uni- or 
bicuspid hooks; stem with uni- to quadriserial connective suckers, which sometimes alternate with 
fixing pads. Musculus depressor infundibuli thin, membranous, serving as a septum separating the 
dorso-lateral part of pallual cavity from its remaining ventral part, so that it forms in company with 
the dorsal pallial wall and inhalent passage for the inspirational water. Luminous organs often present 
on eye-balls, sometimes also within pallial cavity. One of ventral arms hectocotylized. 


Key to the subfamilies of the Cranchiidae. 


Mantle smooth, without even tubercled hyaline streak ................ eee Taontinac, 
Mantle evenly beset with crystalline tubercles all over or at least with tubercled hyaline streaks 
zon the ventral.surfate...s irrita replies Cranchiinac. 


Subfamily Taoniinae Pfeffer 1912. 


Taoniinae, Pfeffer 1812, p. 695. 


Mantle quite smooth, without even tubercled hyaline streaks, but sometimes a few crystalline 
tubercles may occur at the point where the mantle margin is fastened to the funnel base or to the 
nape. Eye-ball usually decorated with one or two large lunar or semilunar photophores on thc 
ventral aspect. Stomach invariably larger than caecum. 


Key to the genera found in Japan. 

(I) Lanceola slender, tapering gladually caudad, sometimes terminating in a long attenuate end- 
cone (Taonius-artige Taoniinae Pfeffer 1912). 
(A) Eye large, non-pedunculate; fins large, longitudinally elongated. 

(a) With filiform end-cone; rachial suckers of clubs transformed into hooks at least at maturity. 
(1) Very long peculiar trabeculae supporting protective membranes; rachial suckers of clubs 
entirely modified into conspicuous unicuspid hooks; well-defined fixing apparatus present 
ON carpus ..sceseseeseseeees Con m cononsanononanainanannanarnanononorano Galitenthis. 
(2) Trabeculae of ordinary shape supporting protective membranes; rachial suckers of clubs 
transformed into bicuspid hooks at maturity; no well-defined fixing apparatus on carpus; 
filiform end-cone greatly extending beyond fins (Desmoteuthidae Verrill 1881)............ 


(b) Without filiform end-cone, tentacles with suckers only.............. — Megalocranchia. 

(B) Eye small, peduncled; fins rather small, the total breadth about equal to the length; a few 

minute crystalline tubercles present on mantle margin, no filiform end-cone.... Crystalloteuthis. 

(II) Mantle quite smooth all over; lanceola short small, rhomboidal; fins minute (Teuthowenia-artige 
Taoniinae Pfeffer 1912) 

(C) Eye pedunculate; eye-ball ellipsoidal, the ventral part often forming a strong rostrum ......... 

P TEM Teuthowenia. 


Genus Galiteuthis Joubin, 1898. 


Galiteuthis, Joubin 1898c, p. 279.—Chun 1910, p. 382.—Pfeffer 1912, p. 731. 
Taonidium, Pfeffer 1900, p. 192.— Chun 1909a, p. 86. 


Mantle quite smooth throughout, slenderly fusiform, truncated anteriorly, tapering caudad to a 
fine attenuate extremity. Lanceola of gladius exceedingly slender, terminating posteriorly in a filiform 
and tubular end-cone. Fins in adult, large, much longer than broad, both together being lanceolate, 
not auriculate either in front or behind; attached terminally to body. Head in young, of quite 
primitive, structure, shaped as in most other cranchiids, but at maturity it attains a development into 
shape found in the higher oegopsids, the eye-balls undergoing a change from the exposed and pedun- 
culate condition to the immersed and non-pedunculate. Arms comparatively long; suckers biserial 
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throughout. Protective membranes united together at the proximal part into an internal umbrella. 
Trabeculae of the membranes well developed, extending beyond their margins; at maturity those of 
the distal part of arms become separate cirriform appendages, the membrane between these being 
almost obliterated. Tentacles with well-defined clubs, which are bordered with broad trabeculate 
protective membranes; biserial connective suckers on the stem; compact fixing apparatus on the 
carpus, consisting of several minute suckers and pads. Tentacular club armed with quadrial suckers, 
of which those of the hand margins disappear at maturity while about twelve at the middle are trans- 
formed into conspicuous unicuspid hooks. Pancreas compact, in contact with liver. 
Ty pe.—Galiteuthis armata Joubin 1898. , 


Galiteuthis armata Joubin, 1898. 
(PI. XXV, figs 1-6; textfig. 144.) 


Galiteuthis armata, Joubin 1898c, pp. 279, 292, figs. 1-9.— Pfeffer 1912, pp. 731-735—Sasaki 
1920, p. 200.—Issel, 1920, p. 12, figs. 13-21.—Robson 1926a, p. 8. 

Galiteuthis ( Taonidium) suli, Chun 1910, p. 382, pl. lix, figs. 1-11. 

Galiteuthis phyllura, Berry 1911, p. 592.—Berry 1912a, pp. 315-317. pl. xlvi, figs. 1-3; pl. liv, 
figs. 5, 6; pl. Ivi; textfigs. 17, 18. ` i 


Two excellent specimens of this rare striking species caught by the “Albatross” have been at 
my disposal for examination (Pl. XXV, figs. 1,5). The larger of the two specimens is far larger than * 
any so far measured and shows many notewhorthy characters not made out. 

Animal exceedingly delicate, nearly translucent, with a thin, smooth, membranous mantle. 
Body in adult, markedly elongated, about one-tenth as broad, cylindrical in the anterior one-fourth, 
then tapering posteriad to the origin of fins, where the body-breadth is about one-fourth that at the 
anterior part. The remaining part of body is attenuated, almost inperceptively narrowing posteriad, 
thus forming a very slender needle-shaped end-part containing little but the gladius. Anterior margin 
of mantle rather even, without marked dorsal projection or ventral emargination, fused with head at 
the nape and also with funnel base on sides as is usual in cranchiids. 

Fins large, rather terminal; their combined outline lanceolate, 4-14 as broad as long, narrowing 
more gradually posteriad than anteriad. They extend posteriad as very narrow continuations along 
both sides of the needle-shaped end-part to its extreme end. Their total breadth about equal to the 
maximum body-breadth and their length slightly less than half the body-length. 

Head in adult, small, being far narrower than body, of roughly three-sided prism, one side 
represented by the dorsal surface, and the other two, by the lateral surfaces (Pl. XXV, fig. 2). The 
dorsal surface is not evenly flat but depressed in the middle, the depression defined behind by a 
prominent nape. The ventral surface is represented merely by an edge of the said prism although 
it is not shaply angled. It has a groove along its crest bordered with stiff ridges on sides. The 
groove widens posteriorly where it reveals itself as a funnel groove; but the latter is occupied by a 
large bundle of funnel-adductors so that it shows no real concavity. Eyes extensively covered with 
eye-lids as in higher oegopsids. Eye-opening situated near the interspaces between third arm and 
tentacle; small, triangular, with a pointed angle in front and two rounded ones behind, the former 
angle representing the sinus of the lid. Distance between the two rounded angles about one-third 
the maximum depth of head. 

The head of the young, differs in many respects from that of the adult. It shows the ordinary l 
structure as found in most crauchiids, agreeing with Joubin’s description. Its breadth inclusive of 
eyes is greater than that of body. The eye-balls are large, naked, projecting, and more or less 
peduncled (Pl. XXV, fig. 5). When they are not taken into consideration, the head is somewhat 
prismatic and is marked off from arms by a distinct constriction. . 

Funnel short, hardly extending to the centre of head; expanded proximally, tubular in the distal 
parts, which curves ventrad. Funnel organ composed of one dorsal and two ventral pads as usual 
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(Pl. XXV, fig. 3). The dorsal pad is of inverted. sheald-shape, rounded in the anterior end and a 
little expanded in the posterior, which forms two rounded lobes. There are on the pad three long 
stiff bluntly-pointed processes, one of which grows from the middle and the other two from the two 
posterior lobes. The ventral pads are small, being only halfas long as the dorsal, and squarish in 
outline, but slightly elongated transversally and all the angles rounded. In the larger specimen 
alluded to the dorsal pad measures 7.3 mm. in breadth and also in length; the ventral pads 38 mm. 
in length (longitudinal) and 4 mm. in breadth (transverse). 

Arms slender, unequally long, the formula of length being 47» 377277 1, the longest about one- 
fifth the length of body. All roundish in section, uniformly tapering distad. Their protective 
membranes quite peculiarly constructed, forming an internal umbrella between the bases of arms and 
suspended by slender trabeculae, which project beyond the margin of the membrane so as to render 
the latter sharply crenated. At maturity the mem- 
branes disappear between these trabeculae except 
at the arm-bases where the internal umbrella is 
formed. The trabeculae are thus converted into 
slender cirriform separate appendages which much 
recall the cirri of arms in the Cirroteuthidae. They 
are as long as, or even longer than the thickness 
of arms, and always somewhat longer on the 
ventral side than on the dorsal side of each arm. 
This difference of length is especially marked on 
the ventral arms, where the trabeculae of the dorsal 
side are exceptionally short, measuring less than 
the thickness of the arms (textfig. 144). 

Arm-suckers subglobular, as long as deep, 
equally sized in all arms, arranged in two alternate 
series. They number in the larger specimen allud- 
ed to, 30 pairs on each arm. Their aperture round, 
rather wide, without notch at the distal margin. 
On each arm, they commence proximally by a 
small sucker situated some distance from the base, 
becoming gradually larger distad and attain their 
maximum size about half way along the length, 
the largest measuring 3-4 times the diameter of 
the proximalmost. Beyond the middle of the arms 
the suckers become smaller toward the extremity, 


where are found their five or six pairs as minute as Textfig. 144, 
hardly discernible with the naked eye. Horny 
ring smooth in all suckers. à 

Tentacles (Pl. XXV; figs. 4, 6) half as mantle, their stem a little thinner than arms, squarish in 
section, with flat or even slightly concave oral surface, which has a faint streak along the median 
longitudinal line. Club a little expanded, lanceolate in contour, having neither web nor keel on back, 
but bordered with fairly broad protective membranes on sides. On the stem, there occur 20 pairs of 
minute connective suckers sparsely set in a longitudinal series along the distal two-thirds, and are 
found on the distal part 6-8 pairs of obscure fixing pads alternating with the sucker-pairs. Distally, 
the connective suckors are joined with the fixing apparatus of carpus. The apparatus consists of a 
compact group of 10-12 suckers and six or seven pads, not marked off by fold. Hand armatures in 
the young are composed of about 24 suckers forming four longitudinal rows. At maturity, those of 
the rachial two series undergo a change into hooks, while those of the marginal two series entirely 
disappear. In the larger specimen referred to, the hooks appear subequal except the two proxi- 
malmost, which are no doubt far smaller than the others, and largest hook measures 2.5 mm. in 


Galiteuthis armata, Inner aspect of arms; x 5/,. 


318 Madoka Sasaki: 


length. The distal portion of club is rather short, provided with about 20 minute suckers arranged 
in four series even at maturity. . 

Buccal membrane broad, thin, with seven weak ribs slightly projecting beyond the margin. 
Connectives also seven, thin, fastened to the dorsal surfaces of first and second arms as well as to the 
ventral suafaces of third and fourth arms. Inner surface of the membrane wrinkled. Buccal mass 
projects in a cone from the centre of the membrane. Outer lip thin, smooth; in the adult it is evenly 
tinged with a violet, the curomatophores being joined together at a glance, but in the young they are 
separate so that the lip is not evenly tinged but dotted comparatively sparsely. Inner lip thick, papil- 
late at margin. 

Whole outline of gladius traceable from outside along the mid-dorsal line of mantle, slender, 
carinated along the whole length; parallel-sided in the anterior one-fifth, then very gradually widening 
to a little distance in front of the fins. From this point it tapars posteriad, but its sides curve ventrad 
so as to form a very slender hollow end-cone of a needle-like appearance. The maximum breadth 
of gladius equals about '/,; of its entire length. 

Brownish purple chromatophores are thickly crowded on the dorsal surface of head, inner surface 
of buccal membrane, and sucker-bearing surface of arms; elsewhere they are sparsely scattered. 


Measurements of Specimens Examined. 


Dorsal length of mantle... ... na ke v emo em. 270 mm. 
Breadth of mantle ... ... .. .4. e 2. e e 030 de 
Length of fins ... 

Total breadth of fins 

Length of head... 

Breadth of head 


Left Right Left Right 
Length of first arms RE alee eee cue E asst aw. e E 30 mm. 38 mm. 10 mm. IO mm, 


sécond afmS ii. . aue cie ret e EARS aep wits 47 » 46 Th as 14 4, 


third arms uo. se cin Aes] cene 6e ie 50 5, 50 20 ,, 17 


fourth arms: ... uu. ue es) wies e e ex S55 5» 56 20 ,, 


tentacles.. beds che pA Ye T TOS ae UI RC des 106 ,, IIO 57 >» 


»5 » clubs eds qua VI mo, oe COUP m SON LIA fae (ne IS » IS 5, 4» 7» 


Locality.—Staritschkof I. near Kamchatka (Albatross!); Bering Sea (Albatross!); Montery Bay, 
California (Berry); Nizza (Joubin); Guinea Current (Chun); Messina (Issel); South Africa (Robson). 

Bathymetric distribution.—764 fms. (Alb.!); 682 fms. (Alb.!), between 1 m. and 2500 m. (Chun); 
between 780 fms. and fms. (Berry); 900 fms (Robson). 


Genus Taonius Steenstrup, 1861. 


Loligopsis (pars), d'Orb. et Fér. 1839, p. 320.—Gray 1849, p. 39.—Tryon 1879, p. 162. 

Taontus, Steenstrup 18612, pp. 70, 85.—Verrill 1881c, p. 306; 1882. p. 339.— Pfeffer 1900, p. 
190; 1908a, p. 102; 1912, p. 702. 

Desinoteuthis, Verrill 1881c, p. 300; 1882, p. 335. 


Mantle smooth all over, elongated, tapering posteriad to a slender filiform end*part, which ex- 
tends beyond the fins. Fins rather large, their combined outline lanceolate, attenuated posteriorly. 
Eyes enormous, projecting; their opening narrow and simple. Tuberculus olfactorius attached to the 
posterior surface of eye-prominences. Arms somewhat unequal, with biserial suckers, without hooks. 
Tentacles a little expanded distally, forming lanceolate clubs. Club-armatures when young, composed 
of four series of suckers, of which those of the rachial two series on the hand are far larger than 
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others. At maturity the horny rings of these larger suckers undergo a change into peculiar bicuspid 
hooks. On the extreme tip of the club is formed a triad of minute suckers, separated from others by 
a nacked space. Paired series of connective suckers present along the stem, alternating with paired 
fixing pads. Gladius thin, slender, with a conspicuous lanceola terminating in a markedly elongated 
end-cone which forms the axis of the filiform end-part of body. 

Type.—Loligo pavo Lesueur, 1821. 


Taonius pavo (Lesueur, 1821). 


(Textfigs 145-147.) 


Loligo pavo, Lesueur 1821, p. 96 (fide Pfeffer). 

Loligopsis pavo, d'Orb. et Fér. 1839, p. 321; Calmars pl. vi, figs. 1-3a b; Loligopsis pl. vi, figs. 
1-3 (? 5, 5 bis, 6)—Gray 1849, p. 40.—Tryon 1879, p. 163, pl. Ixviii, fig. 252; pl. Ixix, 
fig. 253.—Rochebrune 1884, p. 11.—Hoyle 1884, p. 318. 

Taonius pavo, Steenstrup 1861a, pp. 70-84 (fide Joubin).—Verrill 1881c, p. 306; 1882, p. 840. 
—Hoyle 1884, p. 318; 1886b, p. 45.—Joubin 1899, p. 73; 1900, p. 106, pls. viii, ix; pl. x, 
figs. 7-9; pl. xv, fig. 16.—Pfeffer 1900, p. 191; 19083, p. 102, figs. 117, 118; 1912, p. 704. 
—Chun 1910, p. 366.—Sasaki 1920, p. 201. 

Desmoteuthis hyperborea, Verrill 1881c, p. 302, pl. xxvii, figs. 1, 2; pl. xxxix, fig. 1; 1882, p. 
336, pl. xxiv, figs. 1, 2; pl. xxv. 


This rare species is presented by two excellent specimens in the collections which I had access to. 
The larger of the two specimens is quite as large as the example described by Verrill under the name 
of Desmoteuthis hyperborea, although it is a little smaller than that of Joubin’s, which is the largest 
ever described. 

Body elongated, four or five times as large as in breadth, the broadest part being somewhat 
behind the anterior margin. From this place it gradually tapers caudad to an attenuated filiform 
end-part extending beyond the fins (textfig. 145). Mantle rather thin, somewhat tough, enclosing a 
spacious branchial cavity. Anterior margin of mantle slightly projects at the mid-dorsal part, where 
it is fastened to the nape; ventral part of the margin also fastened to funnel-base on either side, where 
is found a minute, oblong, naked, hyaline macula. Fins very long, subterminal, their combined 
outline lanceolate, sharply acuminated posteriorly, with the anterior ends of insertion wide apart from 
each other. Their length decidedly greater than twice their total breadth and equal to one-third of 
the mantle-length. 

Gradius traceable on the back of mantle, extending its whole length. It is slender, of nearly 
uniform breadth in the anterior half and then gradually widens to the point a little anterior to the 
middle of fins. From this point it gradually narrows posteriad, thus a conspicuous lanceola is formed 
in the fin-bearing region of mantle. The lanceola extends beyond the fins as a slender, very long, 
hollow end-cone forming the axis of the filiform end-part of body. 

Head comparatively short, but very wide if the eyes are taken into consideration. It is concave 
above, furrowed below, deeply constricted in front as well as behind. Eyes enormous, full, roundish, 
projecting laterad. Eye-opening narrow, circular, anteriorly situated. A tuberculus olfactorius 
present on the posterior surface of each eye-prominence. Funnel groove not well-specialized, repre- 
sented by the longitudinal furrow of the ventral surface of head. Funnel conical, widely expanded 
at base, extending less than to the middle of head; its distal opening transversally lengthened. 

Arms short, rather unequal, the formula of length being 372—471; longest about one-fourth 
as long as mantle. All more or less roundish in section. Third pair weakly keeled in the proximal 
half. Fourth pair with a web on the dorsal outer surface. Protective membranes narrow except 
their proximal part, which are wide and connected together into an internal umbrella. 

Arm-suckers biserial throughout, sparsely set in the proximal parts of arms and crowded in the 
distal parts, numbering twenty-pairs or more on each arm. Larger suckers nearly hemispherical 
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Textfig. 145. 


Taonius pave, Ventral 


view; x34. 
Textfig. 146. 


Taonius pavo. a. Horny 
ring from sucker of tenth 
row of right third arm; 
enlarged. b. Horny ring 
from seventeenth row of 
same arm; enlarged. 


being half as deep as wide; smaller ones nearly 
globular, being much deeper than the preceding. On 
each arm they begin by a minute suckers at base, 
somewhat rapidly increasing in size to about the 
eighth pair, beyond which they decrease at first some- 
what rapidly but gradually afterwards. Horny ring 
of larger suckers dentates on the whole margin, the 
teeth numbering 20-30, broad, and closely set; same 
of distal suckers dentate at the distal margin, the tecth 
numbering 6-8 only (textfig. 146). In proximal 
suckers, all teeth are united together so that the ring 
appears smooth save for several sinuations of the distal 
margin. 

Tentacles a little shorter than twice the longest 
pair-of arm; their stem about as thick as first arms. 
Club expanded, lanceolate, tapered at the extremity, 
bordered with distinct trabeculate protective mem- 
branes on sides and furnished with a narrow dorsal 
web along the distal half. 


Textfig. 147. 


Taonius pava, A. Tentacular club,x4/,.. BC. 
Horny rings of its suckers; these positions 
are referred to in A. 

Tentacular sucker (textfig. 147) unequal, arrang- 
ed in four series but may be crowded into more 
numerous series owing to their mutual compression. 
Distal minute suckers subglobular, their horny ring 
dentate along the distal three-fourths; the teeth 
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numbering 8-15, sharply pointed, caniniform and becoming longer towards the distalmost margin 
where the two teeth are by far the longest of all. Marginal hand-suckers constructed nearly as in 
the preceding suckers, but larger, more flattened, and more elongated. Rachial hand-suckers very 
large; especially so are the three or four in the ventral rachial series, these being tub-shaped, with 
wide oblong apertures. The horny ring of rhachial hand-suckers, which is evenly dentate on the 
whole margin in the young, undergoes a marked metamorphosis during the development, lengthening 
longitudinally, the distal margin becoming thicker, the two distalmost teeth greatly developing, while 
the remaining teeth disappear; thus a peculiar bicuspid hook is formed in each sucker at maturity. 
Carpal suckers sparsely set in four series, each accompanied by a fixing pad proximally. Their horny 
ring generally smooth, but very rarely dentate. Eight or nine pairs of connective suckers present 
on stem, extending the whole length and regularly alternating with so many pairs of fixing pads. 

Buccal membrane broad, rather thick, suspended by eight ribs, of which the two dorsalmost are 
united distally into a common tip so that there are only seven processes on the margin. Connectives 
number eight, continuous with the internal umbrella, fastened to the dorsal surfaces of first and second 
arms and to the ventral surfaces of third and fourth arms. 


Ù Measurements. 
No. i ii 
Dorsal length of mantle... .. .. .. o... 2 6 2e e 330 mm. 179 mm. 
Ventral length of mantle... .. LL s e. s ses 315 5 176 ,, 
Maximum breadth of mantle... .. LL LL 2 8 e ses 78 » 38 , 
Length of fins ... .. Le ... 0.0... 0... 00. 000 o... ee - - 120 ,, 65 » 
Total breadtb of fins — ... co us us s ss 57 » 23 » 
CCELI EOS i2 757 Right Left Right 
Length of first arms... co... s s s sse 75m. 75 mm. | 17.9mm. 21 mm. 
is 39 Second arms .. .. amooo cee s. e nee aes 91 ss 90 », 40 » 33 » 
"EECD DOE MEE IE 93 » 93 » 38 ,, 40 » 
yy  » Fourth arms... .. e 2. 28 2 8 e X e 9° » 33 » 33 » 
A pa tentacles aio ecu apenat Sedia Lago risa dar des 120 ,, 120 ,, 73 » 73 » 
Diameter of largest sucker of first arms ... see .. ... e 5.2 mm. — 
T » T m , Second arms ne o... .. se . 6.2.5 = 
” T T n » third arms... .. .. v. v 6 , — 
T T » 5 » fourth arms Qua Sa rate CA 3.2.55 - 
T Mo” »  » tentacles suo .. e... ..m e... 8:2.555 — 


Locality —Near Koshiki Is., Kiushiu 369 fms. (Albatross!) Sandy Bay (Lesueur); Gulf stream 
(Verrill); Madeira (Joubin); from stomach Diomedea fuliginosa caught at 58° 52'S., 43°E. (Chun). 


Genus Megalocranchia Pfeffer, 1884. s. szr. 


Megalocranchia, Pfeffer 1884, p. 24; 1912, pp. 645, 711 (pars).—Berry 19142, p. 348 (pars). 
Desmoteuthis, Pfeffer 1900, p. 191 (pors). 


Mantle subfusiform, sharply pointed behind, its surface quite smooth even at the anterior margin. 
Fins rather large, their combined outline longitudinal-elliptical, extending beyond the posterior end of 
mantle. Eyes very large, with a tuberculus olfactorius on.the ventral surface. Ventral surface of 
eye-balls with a large semilunar, and a small crescent-shaped photophore. Arms unequal, bordered 
with broad markedly trabeculate. protective membranes; their suckers biserial. Tentacles a little 
expanded distally into a lanceolate club; their armatures composed of suckers only even at maturity, 
those on the club quadriserial, continued to the middle of the stem as connective ones which are bi- 
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to quadri-serial. No fixing pads present either on the stem or on the carpus. Gladius with rather 
small, slenderly rhomboidal lanceola sharply pointed posteriorly. Visceral organs aggregated into a 
compact mass at the centre of pallial cavity; stomach and caecum both small and not extending so 
far posteriad as usual. 

Type.—Megalocranclia maxima Pfeffer, 1884. 


Megalocranchia maxima Pfeffer, 1884. 
(Pl. XXV, figs. 7-9; textfig. 148.) 


Megalocranchia maxima, Pfeffer 1884, p. 24, figs. 32, 32a; 1912, p. 712, pl. xlviii, figs. 1-4.— 
Sasaki 1920, p. 201. 

Taonius maximus, Hoyle 1886b, p. 45. 

Desmoteuthis maxima, Pfeffer 1900, p. 192.—Chun 1910, p. 356. 


A large specimen caught by the “Albatross” has been at my disposal for examination. It is a 
mature male, far larger than the specimen described by Pfeffer. 

Body subfusiform, parallel-sided in the anterior half, then tapering caudad; but the taper becomes 
very gradual at the end-part, which is slender, and sharply pointed, containing little but gladius (PI. 
XXV, fig. 7a) Mantle thin, membranous, tough, and quite smooth even at the anterior margin, 
which is fastened to head at the nape and to funnel base on either side as is usual in cranchiids. The 
ventral part of the margin shows a broad distinct emargination, marked off by points on sides. 

Fins rather large, a little longer than one-third the body-length, far extending beyond the 
posterior end of mantle. Their combined outline longitudinal-ovate, more acuminate posteriorly than 
anteriorly (Pl. XXV, fig. 7b). The total breadth about two-thirds the length. 

Gladius only partly visible through the integument. Its lanceola slenderly rhomboidal, for more 
sharply pointed posteriorly than anteriorly, extending for the anterior half of the fins, and continued 
as a linear streak to their posterior end. 

Head proper prismatic, four-sided, breadth of head including eyes about that of body. Eyes 
enormous, full, globular, constricted at base, but covered with eyelids, which have a small opening at 
the antero-lateral part. Umbrella obliterated. No funnel groove specialized. 

Funnel large, thin-walled, conical, markedly expanded at base, its blunt extremity only a little 
curving ventrad. No internal valve present. Funnel organ composed of one dorsal and two ventral 
pads. The dorsal pad two-thirds as broad as long, ^-shaped but with truncated apical angle; the 
backwardly directed lobes thumb-shaped with a triangular membranous process along their entire 
length. The ventral pads ovate in contour, the long-axis transverse, about half as long as the pre- 
ceding pad (Pl. XXV, fig. 8). 

Arms muscular in consistency as usual, rather, unequal, the formula being 3>4>2> 1; the 
longest about one-third as long as body. All more or less keeled or webbed on back, the keel of 
third arms being by far the strongest. Their pro- 
tective mambrane well developed on either side, 
but that of the dorsal side in ventral arms is rather 
rudimentary. Trabeculae of the membrane strong, 
projecting beyond its margin in all arms. As the 
animal grows older, the membrane in the distal 
parts of arms disappears between the trabeculae; 
so that the latter remain in situ as cirriform separate 

appendages. This fact refers most to the lateral 
Megalocranchia maxima. A. Largest arm-sucker; x 20. E è 
B. Horny ring obtu. C. Largest arms where the obliteration of the membrane ex- 
tentaculassucker. oes. tends as far as half down the length (Pl. XXV. 
fig. 9). 

Arm-suckers hemispherical, obliquely attached to their respective peduncles, rather closely set 

in two series, numbering about forty in each arm (textfig. 148a). They somewhat rapidly increase 
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Textfig. 148. 
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to the fourth or fifth pair, then follow six or seven pairs of equally large suckers; beyond these they 
gradually decrease in size towards the extremity. Horny ring dentate nearly all round, the teeth 
being mostly semilunar or quadrangular, closely set, gradually becoming larger towards the distalmost 
edge (textfig. 1485). In the largest suckers of lateral arms the teeth number more than thirty. 
Papillate area narrow, but its radiated margin is comparatively broad. 

Tentacles about half as long as body, their stem a little thinner than arms, with a flat oral surface. 
Club a little expanded, lanceolate in outline, comprizing a little less than one-third the length of 
tentacles; its protective membranes narrow, frill-like. Dorsal web becomes wider distally, running 
along the whole length of club. 

Tentacular suckers quadriserial on the club, where those of the ventralmost series are by far the 
largest. The suckers of each longitudinal series become rapidly larger one-third up the club, and 
then decrease in size towards the extremity, the decrease being not regular but rapid at first and 
very gradual afterwards. Proximally, the suckers are continued as a connective ones to the middle 
of stem; at first, they are still quadriserial as on the club, but soon undergo a change into a biserial 
arrangement, and simultaneously their distribution thins off. Horny ring equipped with sharp, slightly 
curved teeth, which are in larger club-suckers evenly set on the whole margin, numbering about 25, 
and becomes regularly longer towards the distalmost part of the margin (textfig. 148c). 

Viseral organ aggregated into a rounded mass located at the centre of pallial cavity. Stomach 
and caecum both small, not extending so far as usual. Ink-bag large. Anal valve longly pedunculate, 
as long as the thickness of rectum. Vena cava greatly winding. 36 branchial leaflets form a gill. 

Ocular photophores undiscernible, owing to the unsatisfactory preservation of eye-balls. 


Measurements. 


Dorsal length of mantle including fins LL me. 4. eee ss eee 60 mm. 


Ventrel ,  , , m 3X. 18» tees. cale leur, Las kis, ODE us 
Breadth of'mantle ses (ace 20 ve wer ore dew eee eee eI Os 
Lengthof fins «s ee See a RRA ach). Biel ue. cud. dee “ayer! eet des IA i 
Total length of fins ... ... edt e wus a asp. "rd OY 
Fin extention beyond the poser i ofbody ... LL... ooo. I2 , 
Distance between anterior attachments of fins DECIDE ay 
Length of dorsal pad of funnel organ — .... ... 4. ss s nee wee Bo), 
Left Right 
Length of first arms +... ses eee uee ns s s edo 12 mm. 12 mm. 
5 y Second armis... s vule cade Gc Wunc Sten eter cae 16", 16 , 
» 9 third arms WOE, fone: eddy di cene Shel Hee Suv. ule SAT 21 , 
5 s fourth dams. cess aed. censo cedar Seco des. ee gel eed CES 5, 17:5 
5: yer tentacles: ors -inse gare Sandi cases, I re ii ey, gue Sues. CAO, ys 30 , 
de s Gubszies mal Sii veer gyal dee des Babs weed das. o SI) IO ,, 
Diameter of largest arm sucker ide Wx€ c. e ao (aree) ad e. ee OLDTIMER: 
E EP: tentaculaf ie, e bea ceño Rees eee ari re Sa OA gj 


Remarks.—The specimen referred to agrees well with Pfeffers description but differs in the fins 
less auriculated anteriorly, in the eyes more constricted at base and in the obliteration of the protective 
membrane between its trabeculae at the distal parts of arms. 

Locality.—W est of Osumi Group, Kiushiu 361 fms. (Albatross!). Cape of Good Hope (Pfeffer). 


Genus Crystalloteuthis Chun, 1906. 


Gen. nov. cranchiidarum, Chun 1903, p. 232. 
Crystalloteutlis, Chun 1906, p. 85; 1910, p. 304.—Pfeffer 1912, p. 726. 


Mantle subfusiform, sharply pointed posteriorly but not forming attenuated end-part. A crystal- 
line tubercle present on either side of the ventral mantle-margin where the mantle is fastened to the 
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funnel base; also such another may be found on either side of the nuchal attachment of mantle 
margin; elsewhere the body is quite smooth. Fins rather small, terminal; their combined outline 
rhombic or shealed-shaped. Eyes stalked, the peduncle being swollen and not constricted. Eye-ball 
oval or rhombic in contour, decorated with a large photophore on the ventral surface. Arms very 
short, subequal, with biserial suckers. Tentacular club well-defined, slightly expanded, its aboral 
surface rounded, without dorsal web. Tentacular armatures composed of suckers only even at 
maturity, being quadriserial on the club and biserial on the stem, not forming any special group on 
the tip. No fixing pads present on the carpus, nor any on the stem. Gladius very slender, but its 
posterior end expanded into more or less rhomboidal lanceola. Stomach large, with a single con- 
striction near its caecum, which is far smaller than the stomach. 
Type Crystalloteuthis glacialis Chun 1906. 


Crystalloteuthis behringiana Sasaki, 1920. 
(Pl. XXV, figs. 10-15; textfig. 149.) 


Crystalloteutlis behringiana, Sasaki 1920, p. 202, pl. xxvi, fig. 4. 


Many specimens are found in the “Albatross” collection at my disposal, their mantle-length 
ranging from 11 mm. to 27 mm. 

Body subfusiform, about one-third as broad as long, the broadest part being a little before the 
middle, whence it somewhat quickly tapers caudad to an acute end (Pl. XXV, fig. 10). Mantle very 
thin, membranous, nearly transparent; its anterior margin truncated, forming neither marked projec- 
tion nor emargination, fastened to head at the nape and to funnel base on either side as is usual in 
cranchiids. At each junction of mantle margin to the funnel base, there is a small elongated hyaline 
area, which has a bifid crystalline tubercle at the anterior end. Fins terminal, small; their combined 
outline being that of a inverted Norman shield; the total breadth slightly greater than the length, 
which is in turn about one-ninth the length of mantle. 

Head proper small, prismatic, four-sided. Eyes nearly mallet-shaped, projecting anteriorly and 
laterally, and then curving ventrally; their peduncle swollen, not constricted (Pl. XXV, fig. 12). 
Eyeball very obliquely attached, its contour being of a rounded lozenge, the ventral angle of which 
is somewhat prominent though not rostrated. A single large semilunar photophore extends over the 
ventral aspect of eyeballs. 

Funnel fairly large, expanded at base, tubular at extremity, which does not quite reach the bases 
of the ventral arms; aperture ample, transversely elongated. Funnel organ composed of one dorsal 
and two ventral pads as usual. The dorsal pad quadrilateral, two-thirds as deep as broad, a little 
expanded proximally, somewhat rounded anteriorly, bearing a long stiff process at the center. The 
ventral pads of rounded quadrangle, about half as broad as the preceding pad (Pl. XXV, fig. 11). 

Arms very short, nearly conical, being rounded on l 
back, without carination. Dorsal pair decidedly shorter 
than the others, which are of about equal length and a 
little shorter than one-third the length of body. Um- 
brella quite rudimentary. Suckers closely set in two 
series, numbering about ten pairs on dorsal arm, and 
twelve or thirteen pairs on each of the remaining arms. 
On each arm they rapidly and regularly decrease in 
size distad, the basalmost being the largest (PI. XXV, 
fig. 13). Horny ring equipped with 5-7, narrow, blunt 
teeth along the distal margin (textfig. 149A). Textfig. 149. 

Tentacles about twice as thick, and four or five Crystalloteuthis behringiana, A. Arm-sucker; 
times as long, as arms. Stem cylindrical but flattened xel B. A aiz, 
on the oral side. Club obscurely marked off from stem, only a little expanded, terminating in a blunt 
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extremity; oral surface flat, nearly lanceolate in outline; aboral surface rounded, without dorsal web. 
Armatures of club consist of four series of crowded suckers even at maturity. They number about 
45, subequal, but the central ten or twelve are somewhat large than the others, and those. of the 
dorsalmost series are smallest of all. About 35, minute, uniform, connective suckers are found on 
each stem, sparsely set in two series, extending from the near the base to the carpus where they are 
connected with the suckers of club, the biserial arrangement undergoing a sudden change into the 
quadriserial of the latter. Horny ring of club-suckers almost as in arm-suckers but the teeth more 
slender and less numerous (textfig. 1498). 

Gladius traceable on the back of mantle, extending its whole length, very narrow, but a little 
expanded posteriorly into a slender lanceola. In the adult the lanceola as much gradually tapers 
posteriorly as anteriorly although in the young the posterior taper is much quicker than that of the 
anterior. The anterior end of gladius is also expanded a little, the outline of the expansion becoming 
rhombic at maturity. 

About 45, branchial leaflets form a gill. Stomach with a single constriction near its caecum 
which is ovoidal and 14~% as long as the stomach. Liver ellipsoidal, having the long-axis almost at 
right angles to that of mantle. Pancreas massive, lying on the ventral aspect of liver, its posterior end 
far separated from caecum. The two bile-ducts are connected with the pancreas near their exits from 
the liver and then united together; hence the hepato-pancreatic duct is Y-shaped. 

Chromatophores large, maroon in color, numbering two beneath head, three on its back, two on 
the dorsal surface of eye and also on its ventral surface, one on the dorsal surface of funnel, three on 
the stem of tentacles and four on their club. 


Measurements of largest Specimen Examined. 


Length of body ... din dida ca pe MED, cae. asc ceeds ae COUR MEE DANN daro 27 M; 


Breadth of body... sss eee cee s e adi e 92 gy 
Length of head ... ... cee 2 02 tee 4 e s e $2, 
y; PNS oben 34s Su xo IE RES CREE) aes A cass, AES Bu 
Total breadth of fns +... .... ..oo see s s nee ema tee nee wee Ay» 
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Remarks.—The species differs from C. gracilis Chun at least in having no crystalline tubercles 
on the mid-dorsal part of the mantle margin, and only one process, instread of three, on the dorsal 
pad of the funnel organ. 

Locality.—Near Near Is. Alleutians (Albatross!), near La Perouse Strait (Albatross!); near 
Toperkos I. hbr of Nikolski, Bering Is. (Albatross!); off Erimo-zaki, Hokkaido (Albatross!). 

Type locality.—Attu I. Aleutian Is. 

Type.—In U. S. Nat. Mus. 


Genus Teuthowenia Chun, 1910, s. str. 


Teuthowenia, Chun 1910, pp. 304, 376. 
Teuthowenta (Teuthownia), Pfeffer 1912, p. 742. 


Mantle more or less saccular, rather bluntly terminating posteriorly; surface entirely smooth even 
at the anterior margin. Fins terminal, minute, forming an indentation in the middle of the combined 
posterior edge. Eyes pedunculate. Eyeball oval or rhombic in contour, the ventral end often pro- 
jecting into a marked rostrum; ventral surface may be decorated with a large semilunar photophore. 
Arms very short; the longest shorter than one-seventh the mantle-length; suckers biserial throughout. 
Tentacles long; club more or less expanded, with a broad dorsal web. Tentacular armatures consist 
of suckers only, extending nearly the whole length of tentacles, arranged in bi- to quadriserial on 
the stem and distinctly quadriserial on the club. Gladius streak-like, but forming a minute rhombus 
in the anterior end and a small rhomboidal lanceola at the posterior. 
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Type.— Teuthowenia antaractica Chun, 1910. 


Key to the species found in Japan. 
(A) Eyeball with a strong recurved rostrum; tentacular suckers with large broad teeth; dorsal 


pad of funnel organ quanrilateral .......... Lei T. tagot n. sp. 
(B) Eyeball not markedly rostrated; tentacular suckers with minute slender teeth, dorsal pad of 
funnel organ ^ -shaped ....scscscsssecereectecseeseeenenenee eens nennen nene nennen T. elongata n. sp. 


Teuthowenia tagoi sp. nov. 
(PI. XXVI, figs. 1-6; textfig. 150.) 


This species is based on a single specimen found in Tago's collection. 

Body slenderly barrel-shaped, about three times as long as broad, widening to one-third the 
length from the anterior end tapering posteriad, where the taper is very rapid, but terminates in a 
very sharp and cuneiform process (Pl. XXVI, fig. 1). Mantle tough, membranous saccular, quite 
smooth even at the anterior margin, which is attached to the hend at the nape and also to the funnel- 
base on either side as is usual in cranchiids. "The attachment does not quite extend to the extreme 
edge of the margin so that the latter remains free all round. Fins small, terminal, orbicular, but 
their combined outline being a Cassinean oval. Their length about two and a half times their length 
and about one-twelfth the length of mantle. 

Gladius visible from outside as a very thin streak extending the whole dorsol length of mantle. 
It is of uniform breadth except at both ends, where it is expanded. The expansions of the ends are 
both rhomboidal, but that of the anterior end is much smaller than that of the posterior. The latter 
is more sharply pointed posteriorly than anteriorly and wedges in between the fins with the whole 
length of its posterior triangular part. 

Head proper small, very narrow, and of a four-sided prism. Eyes oblique, mallet-shaped, pro- 
jecting anteriorly and laterally, then turning ventrally; their peduncles prismatic (Pl. XXVI, figs. 2, 
3) Eyeball elliptical or rather rounded-rhomboidal in contour, vertically elongated; the ventral end 
much more sharpened than the dorsal, projecting in a peculiar recurved rostrum. No photophores 
discernible on the eyeball. Eyelid entirely extends over the eyeball save for a minute slit-like open- 
ing. A minute tuberculus olfactorius present on the ventral surface of eye-peduncles. Umbrella 
quite rudimentary. 

Funnel comparatively large, conical, expanded at base, its distal end more or less tubular, curv- 
ing ventrad, with a transversely elongated, slit-like aperture. Funnel organ composed of one dorsal, 
and two ventral pads as usual. The dorsal pad quadrilateral, twice as broad as high, a little expanded 
anteriorly, shallowly indented posteriorly, bearing no processes on the surface. The ventral pads 
quadrangular, far smaller than the dorsal pad (Pl. XXVI, fig. 4). 

Arms short, unequal, the formula of length being 35247» 221; the longest about one-tenth as 
. long as body. Dorsal three pairs more or less flattened from side to side while the ventralmost pair 
is quadrangular in section. Aboral carination well developed in third pair but rudimentary on the 
others. Narrow, uniform, protective membranes present on both sides of arms. 

_ Arm suckers small, subglobular, uniform in size, distinctly biserial throughout, numbering about 
25 on first arm, and also on the second, and 35-40 on the third as well as on the fourth (Pl. XXVI, 
fig. 5). Horny ring equipped with several, very broad, crenelated teeth distributed on the distal and 
lateral margins, bordered with a papillate area as shown in textfig. 1504. 

Tentacles about half as long as mantle; their stem much thicker than arms, slightly tapered 
distad. Club very little expanded, not clearly marked off from the stem, curving a little crescentwise, 
and provided with a broad dorsal web distally. Suckers numerous, small, nearly uniform, but those 
of the proximal part of club being larger than the others. They begin on the stem at a short distance 
from its base, and are arranged in two or three quite sparse up to the middle whence the arrangement 
undergoes a sudden change into a compact, distinctly quadriserial; in this condition they continue up 
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to the extreme end of club. Individual suckers nearly hemispherical, their aperture bordered with a 
wide, but ordinary, papillate area. Horny 
ring of larger club-suckers equipped with 
about five, blunt teeth on the distal half 
(textfig. 150B). 

Each gill composed of about 30 
branchial leaflets. Stomach elongated, 
extending nearly to the blind end of 
mantle, distinctly constricted at two 
points and far larger than caecum. Liver 
ellipsoidal, with the long-axis at right 

` angles to that of body.  Bile-ducts 
separately extend to the caecum, accom- 
panied by the pancreas throughout. Ink- 
bag small, conical, situated at the ventral 
extremity of liver (Pl. XXVI, fig, 6). 
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Textfig. 150. 


Teuthowenia tagoi. A. Largest arm-suckers ; x 218. 
B. Largest tentacular sucker; x 217. 


Measurements, 

Length, total’ TT ee eae! bs Pe ava sil Pr 
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Remarks.—This species seems to exhibit the closest relationship to 7. megalops (Prosch), but 
differs from it in having much more slender body, broader and more rounded fins, which have broader 
bases of attachment. Moreover, the fourth arms are much longer, and the eyeballs more strongly 
rostrated than in that species. l 

The structure of the bile-ducts quite differs from that of 7. antarctica Chun. According to Chun, 
in the latter species the two bile-ducts are united together near their exits from the liver, thus forming 
a long ductus hepato-pancreaticus. The pancreas is connected with the bile-ducts at their origin, 
extending far less than to the caecum. 

Type locality.—Knoura, Suruga Prov. 

Type.—In Tokyo Imp. Univ. 


Teuthowenia elongata sp. nov. 


(Pl. XXVI, figs. 7-12.) 


The species is based upon a single specimen found in the collection of the Science College, 
Tokyo Imperial University. 

Body fusiform, much elongated, being one-fourth as broad as long, evenly arcuate on sides, the 
broadest part being one-third the length from the anterior end; the posterior end rather blunt, and 
not projecting (Pl. XXVI, fig. 7). Mantle membranous, nearly translucent, its surface quite smooth 
even at the anterior margin, which is nearly trancate, neither emarginated nor projecting, and fastened 
to the head at the nape also to the funnel-base on either side as is usual in cranchiids. Fins minute 
and orbicular. Gladius visible through the pallial integument as a very narrow streak extending the 
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whole length of mantle, and forming a minute pyriform expansion at the anterior end and a small 
rhombic lanceola at the posterior. 

Head proper slender, prismatic, twice as long as broad. Eyes peduncled (Pl. XXVI, fig. 8). 
Eyeball flattened distally, vertical-ovate in contour, the ventral end a little projecting and more or 
less acuminated, but not markedly rostrated; no photophores discernible anywhere. Eye-peduncle 
swollen, as long as the longest diameter of eyeball, provided with a tuberculus olfactorius on the 
ventral surface. 

Funnel conical, rather short, extending but little beyond the centre of head. Funnel organ 
composed of a dorsal, and two ventral pads as usual. The dorsal pad horseshoe-shaped, the posterior 
ends cuspidated, projecting sideways. In front of the dorsal pad, there is found a minute process, 
the base of which is connected with the rounded apex of the pad by means of a faint gladular ridge. 
Ventral pads roughly as large as the rhami of the former pad, four-sided but curving crescentwise 
(Pl. XXVI, fig. 9). 

Arms are all broken at the extremity except the left third arm which is perfect throughout. 
This arm is about one-tenth the length of body, flattened from side to side, and provided with a 
distinct keel on the aboral surface. The suckers of the arm number about 25 and gradually diminish 
in size towards the extremity, the proximalmost being the largest. Their horny rings have five or 
six, very broad, semicircular or rectangular, plate-like teeth on the distal margin; their papillate area 
being broad, but very thin and delicate (Pl. XXVI, fig. 10). 

Tentacles half as long as body; their stem much thicker than arms, with flat oral surface, which 
has a streak along the median line (Pl. XXVI, fig. 11). Club slightly expanded, provided with a 
distinct dorsal web. Suckers on the club thickly set in four regular series, a little unequal, those of 
the more dorsal series being the larger, and the largest in each series situated near the middle. 
Connective suckers on the stem sparsely set in two series extending nearly the whole length. Horny 
ring of club-suckers, dentate on the whole edge, the teeth numbering 8-10, narrow, and far longer 
on the distal cdge than on the proximal; papillate area well-developed, and broad, consisting of two 
series of distinctly papillate facetts and a narrow radiate border (Pl. XXVI, fig. 12). 

Stomach long, extending nearly to the blind end of mantle, not constricted anywhere, being of 
uniform diameter throughout; caecum small, ellipsoidal. Hepato-pancreatic duct long, thick, and 
single throughout, though originating in liver as two separate bile-ducts. Pancreas forms two distinct 
compact masses composed of several racemose lobes each, coming in contact with the posterior end 
of liver and connected with the bile-ducts near their exits from liver. 


. Measurements. 
Length of mantle — ... o... ooo emo n e e e cr Se 16 mm. 
Breadth of mantle sis eso sve aio BHD Sele, is Re yx ee, a Aig) 
Length of left third arm 16. sas e ere coe 0. e one ce LD gy 
y yy itentacleSi cirie neo (eo ao e i SO dan ARE She nl dee St; 


Remarks —This species differs from T. tago in having (1) much more slender body, (2) no 
marked recurved rostrum on the eyeball, (3) much narrower teeth in tentacular suckers, (4) funnel- 
organ of quite different structure, (5) single long hepato-pancreatic duct, and (6) two globular masses 
of pancreas far separated from the caecum. 

Type locality —Misaki, Sagami Prov. 

Type.—]In Tokyo Imp. Univ. 


Sbufamily Cranchiinae Pfeffer, 1912. 
Cranchiinae, Pfeffer 1912, p. 646. 


Mantle evenly beset with crystalline tubercles or at least embellished with tubercled hyaline 
streaks. Eyeball decorated with 4-14 small round photophores. Stomach smaller than caecum. 
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Key to the genera represented in Japan. 
(A)* A-shaped hyaline streaks on belly; lanceola of gladius quickly narrowing posteriad; fins 
small, extending beyond body (Cranchia-artige Cranchiinae Pfeffer, 1912). 


(a) Body thickly beset with crystalline tubercles ........... eee Cranchia. 
(b) Body smooth except for tubercled hyaline streaks on belly and also tubercular series along 
the Mid-Gorsal litte EE Liocranchia. 

(B) | -shaped hyaline streaks on belly; lanceola of gladius slender, gradually narrowing posteriad; 


fins terminal, of moderate size (Leachia-artige Cranchiinae Pfeffer 1912). 
(c) Body smooth except for tubercled hyaline streaks on belly; eyes pedunculate; eyeballs 
small, almond-shaped...s.essssse o cese Aia Pyrgopsis, 


Genus Cranchia Leach, 1817. 


Cranchia, Leach 1817, p. 410.—Fér. et d'Orb. 1839, p. 220.—Gray 1847, p. 38 (pars).—Adams, 
H. & A. 1858, p. 26 (pars).— Tryon 1879, p. 162 (pars).—Pfeffer 1900, p. 795; 1912, p. 
678.—Chun I9IO, p. 303. 


Mantle more or less barrel-shaped, bluntly pointed behind, leather-like in consistency. Ventral 
part of mantle margin with two small A-shaped hyaline streaks. Fins each orbicular, extending a 
little beyond the posterior end of body. Crystalline tubercles thickly invest the whole surface of body 
and the dorsal surface of fins. Eyes sessil. Eyeball spherical, embellished with eleven or twelve 
photophores on the ventral surface and one or two on the dorsal. Arms unequal, third pair being 
the longest; right ventral arm hectocotylized. All bordered with broad protective membranes; the 
suckers biserial throughout cxcept on the hectocotylus as well as on the extremities of third arms of 
the male, where they are quadriserial. Tentacular club expanded well-defined, its protective mem- 
branes and dorsal web being both well developed. Suckers on club in four series, those of the 
proximal portion equally larger than those of the distal. Connective suckers biserial, extending the 
whole length of stem and regularly alternating with fixing pads. Stomach small, globular, thick- 
walled; caecum very large, thin-walled. Pancreas compact, situated close to liver. Bile ducts joined 
together near their exits from liver, forming a long hepato-pancreatic duct. 

Type.— Cranchia scabra Leach, 1817. ` 


Cranchia scabra Leach, 1817. 
(Pl. XXVI, figs. 13-15; textfigs. 151-153.) 


Cranchia scabra, Leach 1817, p. 140*°—d’Orb. in Fer. et d'Orb. 1839. p. 222, Cranchies, pl. i, 
fig. 1.—Gray 1849, p. 38.— Iryon 1879, p. 162, pl. Ixviii, figs. 250, 251.—Pfeffer 1900, p. 
195.—Hoyle 1904, p. 43, pl. x, fig. 11.— Chun 1910, p. 328, pl. xlviii, figs. 1, 2; pls. xlix, 1; 
pl. Ix, figs. 1-6.—Pfeffer 1912, p. 679, pl. xlviii, figs. 22-28.—Sasaki 1916, p. 111.—Robson 
19244, p. 10. 

Plilonexis eylazs, d'Orb. in Fer. et d'Orb. 1839, p. 102; Poulpes pl. xviii, figs. 4, 5. 

Cranchia tenuitentaculata, Pfeffer 1884, p. 24, fig. 36. 

Cranchia hispida, Pfeffer 1884, p. 27, fig. 37. 


Two specimens are found in the collections at my disposal. Of the two the larger specimen, 
which was collected by Mr. Tago, ib very large and excellently preserved (Pl. XXVI, fig. 13). 

Body barrel-shaped, widest in the middle, bluntly pointed posteriorly; relative breadth variable 
but ordinarily about two-thirds thelength. Mantle rather membranous and leather-like in consistency, 
while the head and arms are fleshy. ` : 

Mantle-margin fastened to head at the nape and to funnel-base on either side as is usual in cran- 
chiids. The ventral part of the margin a little emarginated between the points where it is fastened 


*) Original description of Leach: C. sacco tuberculato scabro; tuberculis duris scabriusculis. 
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to funnel-base. On the belly, there are two A-shaped hyaline streaks extending from the aforesaid 
points of attachment to one-seventh down the length. 

Fins rather small, extending beyond the posterior end of mantle. Their respective outlines 
orbicular, but when they are taken together, the outline is a Cassinian oval, forming a marked inden- 
tation in the middle of the combined posterior edge. Length of fins about one-fifth that of mantle. 

Gladius as far as visible through the pallial integument, slender, narrowed in the middle, and 
expanded posteriorly in a slenderly rhombic lanceola, which is much more sharpened anteriorly than 
posteriorly. No special expansion formed at the anterior end. 

Whole external surface of mantle thickly covered with crystalline tubercles, the distance between 
which roughly equals their own breadth. The tubercles shortly prismatic, three- to six-sided (but 
mostly four- or five-sided), expanded into star-shape at their distal end, varying in size but may be 
classified roughly into two kinds, viz. large and small (textfig. 151). The smaller tubercles have as 
many points in the distal star-shaped end as their stem has edges. In the larger tubercles the points 
of the distal end are divided each into 2-4 (mostly 3) conical lobes. Dorsal surface of fins, except 
their marginal part, is also beset with crystalline tubercles, which are on the whole a little smaller 
than those of the mantle. ` 

Head short, narrower than the trans- 
verse diameter of mantle opening, a little 
depressed dorso-ventrally, separated from 
arms by a constriction. Eyes sessil, their 
opening narrow, circular but with a short 
sinus in front. Eyeball large, round but 
somewhat flattened laterally. Umbrella 
a little developed between second and 
third arms as well as between the third 
and fourth. A minute roundish tuber- 
culus olfactorius present behind each eye. 

Funnel large, somewhat conical, 
widely expanded at base, fully extending 
to the interspace between ventral arms. 
Funnel organ conspicuous, consisting of 
one dorsal, and two ventral pads as usual. 
The dorsal pad consists of a ^ -shaped, 
broad ridge, furnished with three longi- 
tudinal triangular valvate processes, the 
smallest of which is situated on the 


À ane Textfig. 151. 
anterior lobe; the remaining two are Cranchia scabra, Crystalline tubercles of mantle; x 30. 
equally larger and lower, growing from A. Lateral view. B. Upper view. 


the posterior lobes. The ventral pads 
are as large as the preceding pad, nicely 
reniform, with concavity anteriorly, situat- 


Textfig. 152. 


Cranchia scabra, Funnel laid open: enlarged. 


ed near together so that they appear to Textfig. 153. 
be united together at a glance. In front Cranchia scabra. Horny rings of tentacular suckers. a. From 
of the dorsal pad is found a distinct one of larger hand-suckers;x 48. b. From one of sub- 


: rmi i . C rti i f 
semilunar muscular valve (textfig. 152); ~ terminal SHER EES eae. Seis Portion offing o 


this is a fact never mentioned before, 

but which constitutes a noteworthy character. 
Arms (Pl. XXVI, fig. 15) short, unequal, the formula of length being 3 >4:=2> 1 in adult, and 

32725947 1 in the young as far as I have examined; the longest equal to a quarter of mantle in 

length. All more or less quadrangular in section, but third arm much flattened laterally, provided 

with a keel extending the whole length of the back. First arm 14-94 as long as the third, which 


terminal sucker ; x 163. 
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length is in turn one and a half times that of the second or the third. No hectocotylization examined, 
the specimens in my hand being all female. 

Arm-suckers hemispherical, uniform but regularly diminishing in size towards the extremity of 
arms. In the largest female examined they number about 30 on first arm, about 85 on the third, and 
about 45 on the second as well as on the fourth, all being biserial throughout. The horny rings of 
these suckers are equipped with 10-15, very broad, but thin, plate-like teeth closely set on the whole 
margin, while in smaller specimens the rings show no dentation, agreeing with Pfeffer’s description 
(1912). 

"Tentacles three times the length of third arms, and longer than half the length of mantle; stem a 
little tapering distad, with a flat oral surface, which shows a faint longitudinal streak along the median 
line. Club a little expanded, flattened, somewhat curving crescentwise; well-defined, the dorsal web 
and protective membranes both being distinct (Pl. XXVI, fig. 14). 

Tentacular suckers numerous, extending the whole length of club and also of stem. On the club 
they are crowded in four distinct series, and those of the hand portion are nearly uniform and larger 
than those of the distal portion. On the stem they are equally small, arranged in one zigzag serics, 
regularly alternating with fixing pads of similar arrangement, so that one sucker and pad form a 
transverse row. 

Horny ring of club-suckers distinctly dentates on the whole edge, the dentation varying in 
different suckers. In larger proximal suckers, the ring has 10-14 strong teeth, which are unequal, 
being much longer, stronger, and more sharply pointed on the distal edge of the ring than on the 
proximal edge (textfig. 153a). In smaller distal suckers, there are on cach ring 20-24, small, conical, 
rather uniform teeth (textfig. 153b, c). These two kinds of dentations are linked by intermediate 
forms shown by the middle suckers of the club. The papillate area of the horny ring also varies in 
the different suckers in respect to the development of the papillae, showing an inverse proportion with 
the development of the teeth. In the proximal suckers mentioned above, the papillae are far smaller 
than the teeth and end bluntly, while in the distal suckers the papillae of the innermost row are 
greater than the teeth, and of funnel-shape, having each an expanded and flattened apex. l 

Buccal membrane with seven ribs and processes. Connectives also number seven, fastened to 
the dorsal surfaces of arms, except that the third arms are connected on their ventral surface. 

50-60 branchial leaflets form a gill. 

Stomach small, globular, thick-walled; caecum thin-walled, very large, being two or three times, 
as long, and also as broad, as stomach. Liver ellipsoidal, a little flattened laterally, the long-axis 
being nearly at right angles to that of body; ventral extremity slightly recurved but not acuminated. 
Pancreas massive, situated close to liver and far remote from caecum so that there exists a single long 
hepato-pancreatic duct connecting the caecum and digestive glands. 

Ocular photophores small, round, numbering about 13, which are mostly situated on the ventral 
surface of eyeballs, arranged in three concentric series. The outermost of the three series is composed 
of seven or eight photophores extending half round the eyeball just inside its ventral periphery. The 
middle series consists of four organs, situated just outside the same periphery. The innermost series 
is composed of only two (rarely.one) minute organs, lying on the upper margin of the pupil. 


Measurements of the largest Specimen Examined, 


Ventral length of mantle ... ees cee s s e s s 56 mm. 
Breadth of mantle at its anterior margin +... ..o se s Ls ns s s 17 y 
Maximum breadth of mantle... ... 4. s s n nl 38) 
Length offins zu sie de Ai SE Ré eme chi OG Voix aa Case desc lOS 3. 
Total breadth of ins +... ... see cee cue tee Re RR 20 ) 
Length of first arms. Lis sso eh 1 D D RS 2D D. WM DU D 
T y Second armis: sik “Seb nns cr RS EXT RES core Brees cg. mess TOS “gj 
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Remarks.—The specimens examined have an excellent valve in the funnel, which is a noteworthy 
difference from Chun’s description (1910). In other respects they show no marked discrepancies 
from it. 

Distribution. —Localities extensively scattered from the temperate to the tropical region of the 
Altantic as well as of the Pacific, and also found in the Indian Ocean, as listed by Pfeffer (1912) and 
others; those in Japan being: Sagami Bay (Sasaki); Osumi Prov. (1). 


Genus Liocranchia Pfeffer, 1884. 


Ferotis, Tryon 1879, p. 164 (pars). 
Liocranchia, Pfeffer 1884, p. 25; 1912, pp. 644, 665.—Chun 190642, p. 84; 1910, p. 303, etc. 
Hoyle 1910, p. 416.—Berry 19142, p. 345. 


Mantle more or less succular or slenderly goblet-shaped, usually sharply pointed behind, mem- 
branous and somewhat leather-like in consistency. Belly embellished with a tuberculate, A -shaped 
streak on either side; back may be tuberculate along the median line; elsewhere the body is quite 
smooth. Fins of moderate breadth, more or less extending beyond the posterior end of body, their 
conjoined outline transverse-oval or Cassinian oval. Gladius linear but expanded into a slender 
lanceola posteriorly; the anterior part also slightly expanded. Eyes sessil and incorporated with head 
at maturity. Eyeball with small roundish photophores. Arms unequal, the formula being 37 477 277 1. 
All bordered with protective membranes. Left ventral arm hectocotylized. Arm-suckers usually 
biserial throughout. Tentacular club well-defined, provided with protective membranes and dorsal 
web. Quadriserial suckers on club, of nearly equal size in each transverse row but becoming smaller 
in the distal parts. . Connective suckers on stem in a zigzag series, alternating with fixing pads. 
Stomach small, muscular, thick-walled; caecum thin-walled, exceedingly larger than stomach. Pan- 
creas situated close to liver. The hepato-pancreatic duct, oesophagus and intestine form together a . 
long twisted cord. Dorsal pad of funnel organ with three processes on the surface. 

Type.— Liocranchia reinhardtii (Steenstrup, 1856). 


Kye to the species found in Japan. 
(A) Mid-dorsal line of mantle embellished with crystalline tubercles .................. L. reinhardtii. 
(B) Dorsal surface of mantle quite smooth throughout .......... eene L, valdiviae. 


Liocranchia reinhardtii (Steenstrup, 1856). 


(PI. XXVI, fig. 16; Pl. XXVIL, figs. 1-4; textfigs. 154-158.) 


Leachia reinhardti, Steenstrup 1856, p. 200. 

Loligopsis (Perotis) reinhardtii, Tryon 1879, p. 165. 

Cranchia reinhardti, Brock 1882, p. 605, pl. xxxvii, fig. 4. 

Perothis reinhardti, Rochebrune 1884, p. 25. 

Liocranchia brockit, Pfeffer 1884, p. 25, figs. 33, 33a. 

Liocranchia cf. reinhardti, Pfeffer 1884, p. 29, fig. 35. 

Cranchia (Liocranchia) reinhardti, Hoyle 1886b, p. 184, pl. xxxi, figs. 11-14; pl. xxxii, figs. 
1-4. 

Cranchia reinhardti, Brock 1887a, pp. 317-322.—Girard 1892, p. 217.—Lónnberg 1896, p. 607, 
figs. 1-4. 

Liocranchia reinhardti, Pfeffer 1900, p. 194; 1912, p. 667, pl. xlviii, figs. 1-3 —Chun 1906a, p. 
84; 1910, p. 336, pl. li, figs. 5-7.—Issel 1908, p. 218, pl. ix, figs. 24-26; pl. x, fig. 27.— 
Sasaki 1916, p. 112.—Robson 1924a, p. 6. 


This species is represented by five specimens in the collections I have had access to. The 
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largest of the five is an excellent male specimen, collected by Mr. Tago in Suruga Bay, and is far 
larger than any so far measured, attaining a mantle-length of 79 mm. (Pl. XXVI, fig. 16). 

Body somewhat barrel-shaped but sharply pointed posteriorly; length a little over twice the 
maximum breadth. Mantle very thin, membranous, and nearly leather-like in consistency. Anterior 
margin of mantle fastened to head at the nape and also to funnel base on either side as is usual in 
cranchiids. The ventral part of the margin shows a distinct emargination between the points where 
it is attached to the funnel-base. In good specimens these points distinctly project forward to mark 
out the emarginated part from the remaining. 

Gladius visible through pallial integument. In smaller specimens it is quite streak-like, and of 
equal breadth except at the posterior part where it is a little expanded into a slender lanceola much 
more quickly narrowing posteriorly than anteriorly, as mentioned by Pfeffer. In larger specimens, 
however, it is expanded as well in the anterior parts as in the posterior, with the narrowest part a 
little in advance of the middle; the lanceola is more marked and has the posterior extremity much 
more sharply pointed than in smaller specimens. 

Ventral surface of mantle embellished with two A-shaped, tuberculate, hyaline streaks, their 
apices coinciding with the aforesaid points of attachment. The two rhami of the streak meet together 
at an angle of about 50°, and the inner rhamus is a little longer than the outer. The crystalline 
tubercles on the streak are single-headed, conical, of vari- 
ous sizes, and arranged nearly in a single series. In the 
largest specimen alluded to above, the streak extends 
one-third down the mantle and the tubercles number 
about 20 on the outer rhamus and about 25 on the inner. 
'Their disposition and relative size will best be seen from 
the annexed figure (textfig. 154). In smaller specimens, 
- which measure 20-28 mm. in mantle length, the streak 
extends only one-fourth down the mantle and the tuber- 
cles number only half as many as in the preceding speci- 
men. 

Dorsal surface of mantle furnished with a series of 
conical crystalline tubercles along the median line of 
gladius, and a number of much smaller tubercles scattered 
on its lanceola. These tubercles also vary in number 
with age. In the said largest specimen they number about 
45 along the median line of gludius and about 30 on its 
lanceola, while in the smaller specimens, the number 
along the median line is 20-25 and that on the lanceola only three or four. The distalmost of the 
tubercles is smaller than that on the ventral hyaline streak, and not so large as twice the size of it as 
mentioned by Pfeffer. 


Textfig. 154. 


Liocranchia reinhardtii Right hyaline 


streak of belly; x 3. 


Fins also vary with age in shape as well as in relative size. In full-grown specimens, they are 
comparatively large, united together posteriorly into a transverse-oval contour, which shows no inden- 
tation either in front or behind. Their length (longitudinal) is three-fourths their total breadth 
(transverse), and equals about two-thirds of the mantle-length. In younger specimens, however, they 
are comparatively small, and their combined outline is a Cassinian oval, with a slight indentation in 
front and also behind. The length in this case is less than one-fourth that of the mantle. The rela- 
tion of the fins to the mantle agrees well with Pfeffer's statement. 

Head in adult short, bull-necked, nearly as wide as mantle-opening, rounded on sides, flattened 
above, longitudinally furrowed below, and marked off from arms by a strong constriction. Eyes 
sessil, large, full, entirely incorporated with head. Eyeball enormous, spherical but more or less 
flattened from outside internally, decorated with fifteen, roundish, photophores or rather irregular 
arrangement (PI. XXVI, fig. 1). Eye-opening roundish or pyriform, with a faint sinus in front. 
Integument of head forms behind each eye-opening a peculiar protuberance, which is the more marked 
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in the larger specimen. A small semilunar or triangular tuberculus olfactorius exists beneath each 
eye a little below the aforesaid cutaneous protuberance. Umbrella a little developed, extending 
1/,-?/5 up the arms, but between ventral arms it is obliterated as usual. The head and eyes of the 
young are almost as mentioned by Pfeffer. 

Funnel large, conical, very broad at base, extending nearly to ventral interbranchial space, con- 
nected with head by broad ligaments on sides. Funnel organ composed of a single dorsal and two 
ventral pads as usual. The dorsal pad conspicuous, triangular; all angles rounded, and edges 
concave, the concavity of the posterior edge being by far the deepest. On the pad, there are found 
three broad triangular valvate lamellae, of which one is situated along the median line and the other 
two on both sides. The ventral pads also conspicuous, nearly as large as the dorsal pad, reniform, 
with the notching in front. A distinct, lunate funnel-valve present on the dorsal wall just in front of 
the dorsal pad, a fact not ever mentioned but which constitutes a noteworthy character (Pl. XXVII, 
fig. 2). 

Arms short, unequal, the formula of length being 3>4>5>1; the longest about equal to a 
quarter of the mantle-length. First and second pairs slenderly conical, without any carination on 
back. Third pair compressed laterally, carinated on back. Fourth pair somewhat quadrangular in 
section, with a delicate web along the outer side. Protective membranes somewhat developed, similar 
in breadth on both sides of arms. 

Arm-suckers in female biserial throughout, unequal, those of third arms being by far the largest. 
On each arm they become larger to the third or fourth pair, then regularly decrease in size towards 
the extremity. In the male they are biserial on the first, second, and fourth arms. On the third 
arms the proximal thirty, which occupy the proximal three-fourths of these arms, are biserial and as 
large as in the female, but the remaining suckers are minute, and thickly crowded in 4-8 series (Pl. 
XXVII, fig. 3). 

The horny ring of arm-suckers varies with age as far as I have examined. In younger specimens, 
the papillate area of the ring is relatively thick and has distinct papillae on the facetts (textfig. 155). 
The facetts in smaller suckers are in two concentric series throughout, their papillae being by far 
larger in the inner series, and the margin of the ring is quite entire. In large suckers there are two 
series of the facetts on the proximal part of the ring and their three series on the distal part, the 
papillae of the innermost series of facetts ar@the largest as usual but not so large as in smaller suckers. 
The ring-edge of these larger suckers is not quite entire but has several, broad, but thin, plate-like 
teeth along the distal edge. At maturity the papillate area becomes delicate, and its papillae fade out, 
while the boundaries of the facetts are thickened into ridges connected together into a network. At 
the same time, the margin of the ring becomes thinner and smooth even in larger suckers (textfig. 
156). 

In the largest specimen alluded to, the hectocotylized left ventral arm is perfectly preserved; its 
length is quite that of the right ventral, and the suckers are regularly biserial throughout as usual. 
The hectocotylization affects the distal half of the arm, where the protective membranes are quite 
rudimentary. On this part, there are comprised about 21 pairs of suckers, all much reduced in size 
through not undergoing any structural modification. The proximal half of the arm shows no peculi- 
arity, being quite same in all respects as the corresponding part of the right ventral arm, and have 
nine pairs of normal suckers. , 

'Tentacles somewhat variable in thickness, and length, but in good specimens they are as thick, 
and three times as long, as third arms. Stem with flat oral surface, which shows a longitudinal streak 
along the median line. Club a little expanded, lanceolate, bordered with distinct protective mem- 
branes on sides, the dorsal web being also distinct. 

Tentacular armatures consist of suckers only. These on club are distinctly quadriserial, and of 
uniform size in each transverse row, but becoming smaller at the distal portion. About 22 connective 
suckers present on stem, extending three-fourths down the length, arranged in a zigzag series, 
regularly alternating with fixing pads, so that one sucker and pad form a transverse row. The horny 
ring of club-suckers vary with age as in arm-suckers. When young, the papillate area of the ring is 
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Textfig. 155. 


Liocranchia reinhardtii, Suckers of younger specimen examined; x 217. 
A. Largest sucker of third arm. B. Distal sucker of same arm. 


Textfig. 156. 


Liocranchia reinhardtii. Portion of horny ring from the largest sucker 
of second arm of the largest specimen examined; x 217. 


Textfig. 157. 


Liocranchia reinhardtii. Horny rings of tentacular suckers of younger 
specimen;X 217 A. From the largest sucker. B. From a smaller sucker. 


Textfig. 158. 


Liocranchia reinhardtii.. A. Horny ring of larger tentacular sucker of 
the largest speeimen referred to;x77. B. Horny ring from one of 
subterminal tentacular suckers;x77. C. One of 
terminal tentacular suckers; x 167. 


wcll developed, armed with 
strong papillae, and the ring- 
margin has a few, minute teeth 
(textfig. 157). At maturity, the 
teeth become much stronger 
and more numerous, while the 
papillate area shows a retrogres- 
sive development, the thickness 
decreasing and the  papillae 
becoming much fainter. At 
the same time, the boundaries of 
the facetts are thickened into 
ridges connected together into 
a retiform marking as in arm- 
suckers (textfig. 158) The 
dentation in full-grown speci- 
mens is subject to same varia- 
tion in different suckers. In 
larger suckers, which are on the 
hand portion of the club, the 
teeth number 19~26, large, 
conical, and somewhat closely 
set on the whole margin of the 
ring, those of the distal edged 
being two or three times longer 
than those of the proximal. In 
smaller suckers, which are on 
the subterminal part of club, 
they are more numerous and 
much smaller than those in the 
preceding suckers, and are only 
a little larger on the distal edge 
than on the proximal. The 
suckers of the club-base are 
equipped along the distal three- 
fourths of the ring, with 12~15 
teeth, which are slender, bent 
inwards, and greatly unequal in 
length. The minute suckers of 
the extremities of clubs have a 
few minute teeth on the distal 
edge, the remaining part being 
quite smooth. 

Stomach very small, ellip- 
soidal, acutely pointed behind, 
having a very thick, muscular 
wall; caecum exceedingly 
spacious, being several times 
longer, and as much broader, 
than stomach, but its wall being 
thin as usual. Liver ellipsoidal, 


336 Madoka Sasaki: 


the long-axis being at right angles to that of body; ventral extremity acuminated, curving forwards. 
Pancreas in contact with the posterior aspect of liver and not extending the whole length of hepato- 
pancreatic duct. Branchial leaflets number 45-50 in each gill. 


Measurements of largest Specimen Examined, 


Dorsal length of mantle ... ... ... o. e eno 6 e e 70 mm. 
Ventral length of mantle +... ses o. s s s n n se se FOG, 
Maximum breadth of mantle ... ... 20s ... see 0... 0. 0... 34 5 
Breadth of mantle at the anterior margin — .... sss eee err 23 y 
Length of fins ... ... ooo cern nee e. e ne 22) 
Total breadth offins... sis mas s e nee tee 29 
Left Right 
Length of first arms +... ae. cee ue nee n nee eee e 7 mm. 7 mm. 
5. cJusécond' arms- Mu. zen y X40 mee do ex e cxx TO) 4; IO ,, 
CNET S CDM 17.5 
3. urdourtloarme ect mew des lode! ce ose Sees, e dew. TIED gs I4 , 
sa gtentaeles- sere ico eel ces Res Seed! GREC Heed ceed e ADS "uy . SAP vus 
gy. a elbe aa sia dee due ra er ede olo Sahn aras Bee ^ OU y, II 


Remarks.—The body of the specimens examined seems to deviate from what is declared by Pfef- 
fer as the typical shape; it is thicker and has the broadest part more posteriorly, so that it is more 
like a barrel in shape than “cin schlanker Kelch”. The head of larger specimens also differs from 
his description, which, however, undoubtedly depends upon the difference of the developmental stage. 
The hectocotylization which is seen in the largest specimen examined disagrees with Lónnberg's 
description, so that the identification with his specimen is with a great deal of hesitation. 

Distribution. —Localities extensively scattered from the temperate to the tropical region of the 
Pacific as well as of the Atlantic, and also found in the Indian Ocean, as listed by Pfeffer (1912) 
and others; those known in Japan: Sagami Bay (Sasaki); Suruga Bay (1). 


Liocranchia valdiviae Chun, 1906. 
(Pl. XXVI, figs. 17-19; Pl. XXVII, figs. 5, 6.) 


Liocranchia valdiviae, Chun 1906a, p. 84.—Chun 1910, p. 337, pl. xlviii, figs. 3, 4; pl. li, figs. 
1-4, 8-14; pl. Ix, figs. 7- 11.—Pfeffer 1912, p. 675.—Sasaki 1920, p. 203. 

A single mature female caught by the “Albatross” has been at my disposal for examination. 
It is far larger than any of those measured by Chun, the mantle-length inclusive of the fins being 
63 mm. i 

Body roughly hemi-fusiform, three times as long as broad, broadest at the part a little before 
the middle, then slightly narowing forwards to the truncated end. Posteriorly it is tapered from that 
part, terminating in a sharp point (Pl. XXVI, fig. 17). Mantle thin, membranous, leather-like in 
consistency. Mantle-margin fastened to head at the nape and to funnel base on either side as usual; 
its dorsal part slightly projecting in the middle, while the ventral part has a broad distinct emargina- 
tion marked off by pointed projections on sides. On the ventral surface of the mantle, there are found 
two tuberculate A -shaped streaks, the apices of which coincide with the said boundary projections of 
emargination. The two rhami of the streak stand 50? apart from each other; the inner rhamus is a 
quarter longer than the outer, and extends one-third down the mantle, approaching within a few mm. 
of the corresponding streak of the opposite side. The crystalline tubercles of the streaks are mostly 
conical, uniserial, numbering about 25 on the inner rhamus and about 20 on the outer. The anterior- 
most tubercles of both the rhami stand close to each other and are a little larger than the remainder. 

Fins semilunar, but their combined outline being a Cassinian oval, with a shallow notch in the 
middle of the combined posterior edge, and slightly indented in the anterior attachment. Length of 
fins equal to two-thirds of their total breadth, and a little less than one-fourth the length of mantle. 
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Gladius visible from outside along the whole mid-dorsal line of mantle, expanded at both ends, 
the narrowest part being at the point one-third down the length. The expansion at the anterior end 
clavate, about twice as broad as the narrowest part of the gladius. Lanceola represented by the pos- 
terior expansion, far broader than that of the anterior end, gradually and regularly widening to the 
level of anterior origin of fins, then quickly tapering to a hollow end-cone, the vertex of which forms 
an angle of about 35°, pointing a little behind the centre of the combined fins. 

Head rather small, flattened above, weakly furrowed beneath; the breadth inclusive of eyes 
decidedly narrower than body. Eyes comparatively large, globular, projecting but not pedunculate; 
the dorsal aspect distinctly marked off from the head proper by a deep sulcus although the ventral 
surface joined on to it. Eeyball decorated with a series of four uniform, roundish photophores on 
the ventral periphery. Umbrella slightly developed between second and third arms, even more 
slightly between first arms as well as between first and second arms and obliterated in the remaining 
interbrachial spaces. 

Funnel very large, conical, much expanded at base, tubular at extremity, which is bent down- 
wards. Dorsal pad of funnel organ, composed of a A -shaped broad ridge, of which the anterior lobe 
regularly narrows cephalad to a blunt tip, while the posterior lobes are rounded, separated from each 
other by a semicircular concavity. At the centre of the pad, there stands a slender, laterally com- 
pressed process, and also on either side, a longitudinal triangular valvate one, which traverses 
diagonally the posterior lobe. Ventral pads of the same organ, not clearly discerned but appearing 
to be united together into a large crescentic cushion with the concavity in front (Pl. XXVII, fig. 5). 
No internal valve present. 

Arms greatly unequal, the formula of length being clearly 3>4>2>1. Third pair by far the 
longest and thickest of all, being four times the length of first pair and a little longer than one-third 
the length of body. Protective membranes distinct but very narrow. Aboral carination distinct on 
third arm and also on the fourth. Suckers biserial throughout, numbering about 20 on the first, 
about 30 on the second as well as on the fourth, and 50 on the third. 

No hectocotylization observed, the specimen examined being female. According to Chun it 
affects the left ventral arm. The arm is a little shorter than the corresponding arm of the opposite 
side and has biserial suckers on the proximal half and uniserial ones on the distal. 

Tentacles about as thick, and twice as long, as third arms. Oral surface of their stem flat, with 
a fine streak along the median line. Club only a little expanded, more or less crescentic, bordered 
with distinct protective membranes. This membrane of the ventral side rather rapidly widens proxi- . 
mad and its trabeculae become stronger at the same time, while on the dorsal side the membrane and 
trabeculae are both feebly developed even at the proximal part. Dorsal web broad, extending for 
the distal four-fifths of the club and regularly narrowing towards both ends. 

Tentacular armatures represented by suckers only (Pl. XXVI, fig. 18). These on club crowded 
in four series, somewhat unequal, becoming larger for about the first quarter, then gradually decreas- 
ing in size towards the extremity. At the extremity of club, four suckers form a special group, 
separated front the remainder, a fact not mentioned by Chun but which constitutes a distinct character. 
'Ten or twelve connective suckers present on stem, extending down to its base, at first arranged in a 
zigzag row, but becoming straightly uniserial and much sparser afterwards; each accompanied by a 
fixing pad either on one side or in front. Horny ring of larger club-suckers, with a peculiar margin 
markedly projecting beyond the aperture (Pl. XXVI, fig. 19). The margin dentate except at a short 
proximal part, the teeth being slender, sharply pointed and unequally long. Papillate arca of the ring 
attached to the base of the outstanding margin. 

Stomach half as large as caecum in both length and breadth. Pancreas situated in contact with 
liver, which is ellipsoidal, having the long-axis diagonally in the mantle cavity. Oesophagus, intestine, 
and hepato-pancreatic duct forming together a long, twisted cord. Rectum short, anal valves minute. 
Vena cava stretched straight. Nidamental gland short, papilliform, bilobed. About 31 branchial 
lcaflets form a gill. 
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Measurements. 
Dorsal length of mantle including fins... aa. ooo nee ss eee «<< 63 mm. 
Ventral , 5, oy T 3^3 Vest xo Chek Cai cese a DOE Voss 
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Length of dorsal pad of funnel organ se se 4. s s ena e y, 
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Left Right 
Length of first arms +... see cee e ren re wee Se S. 5 mm. 5 mm. 
" p Second armi on ee WE ves duo Bee) Sek cu x. Ce m O 9 5 
i » third arms WE xev o eem CERES. weal Reve iR CER seem IB, IS _,, 
«yj Sp fourth Arms® “ieee ess UE D. D WM Gee D. IO IO ,, 
5- tentacles u^ what Glo Xd wees sie Ec RO voce 333 y, 32*.5 


Remarks.—The specimen referred to markedly differs from Chun's description in the head which 
is much less incorporated with the eyes than in his case; this seems to be attributable to the ill-preser- 
vation of the specimen at my disposal. The suckers of arms and tentacular stems number more, and 
the arms longer, and more unequal in length, than illustrated by Chun. These differences are prob- 
ably due to that of the developmental stage. 

Locality.—Off Kii Prov., 500 fms. (Albatross!). Indian Sca: 10°8/S., 97%14/0; 4?5'S, 73°24/0.; 
4°5/S., 70°1'0.; 4945'S., 48?58'0.; 5?42'S., 43?36'0.; 2258'N., 46?50'o (Chun). 


Genus Pyrgopsis de Rochebrune, 1884. 


Loligopsis (pars), Verany 1851, p. 125. 

Zygaenopsis, de Rochebrune 1884, p. 19.— Pfeffer 1900, p. 193.—Chun 1906a, p. 84. 
Pyrgopsis, de Rochebrune 1884, p. 23.—Pfeffer 1912, p. 656. 

Zygocranchia, Hoyle 1909, p. 276, 1910, p. 413. 

Euzygaena, Chun 1910, pp. 304, 354. 


Body elongated, subfusiform, sharply pointed. Mantle very thin, membranous, with even anterior 
margin. Belly with two tuberculate longitudinal hyaline streaks; elsewhere the body is quite smooth. 
Fins terminal, of moderate breadth, their conjoined outline transverse-oval or more or less trapezoidal. 
Eyes pedunculate. Eyeball small, more or less almond-shaped, decorated with four or five minute 
photophores on the ventral periphery. Eye-peduncle swollen, ovoidal. Tuberculus olfactorius pre- 
sent beneath each eye. Arms unequal, third pair being by far the longest; all bordered with frilled 
protective membranes. Right ventral arm hectocotylized in the distal half. Arm-suckers biserial 
throughout even in the male. Tentacular club well defined, with protective. membranes and dorsal 
web. Quadriserial suckers on the club, unequal in size, proximal eight of the rachial series being 
much larger than those of the marginal. Stem with ten or more connective suckers, sparsely set in 
a single zigzag series, without fixing pads. Gladius broad, forming posteriorly a conspicuous lanceola. 
Stomach twice as long as caecum, not distinctly constricted. Bile-ducts united together near their 
exits from liver into a common duct which takes a long way to reach the caecum. Pancreas situated 
far behind liver, and close to caecum; connected with the common bile-duct near its entrance to caecum. 

Type.— Pyrgopsis rhynchophorus de Rochebrune, 1884. 


Pyrgopsis pacificus (Issel, 1908). 
(PI. XXVII, figs. 7-17; textfig. 159.) 
Zyacnopsis pacifica, Issel 1908, p. 223, pl. x, figs. 33-44. 


Cephalopoda of the Japanese and Adjacent Waters. 339 


Enzygacna pacifica, Chun 1910, p. 354, pl. lii, figs. 1-3. 
Pyrgopsis pacificus, Pfeffer 1912, p. 661.—Sasaki 1916, p. 112.—Massy 1916b, p. 168 textfig. 
40.— Robson 19241 p. 5. 


Numerous specimens of this species have been in my hand. They were all collected at Misaki, 

Sagami Prov., the mantle-length ranging from 40 mm. to 52 mm. 

| Body slenderly subfusiform, very gradually widening posteriad for the anterior one-third, then 
tapering to an attenuated end-part, which contains little but the gladius. Proportional breadth of 
body variable according to the different conditions of preservation, but usually a little greater than a 
quarter of its length (PI. XXVII, fig. 7). Mantle thin, membranous, somewhat leather-like in con- 
sistency, its anterior margin even, showing neither marked projection nor emargination, attached to 
head at the nape and to funnel-base on either side as usual. Belly embellished with two tuberculate 
longitudinal hyaline streaks, which extend one-fourth down the mantle. The crystalline tubercles 
on each of these streaks number about fifteen, seven to nine of which are small, unilobed, conical 
bodies, and the others, large, stellate ones, consisting of five or six conical lobes each; both kinds of 
tubercles roughly alternate with one another (Pl. XXVII, fig. 8). Fins terminal, attached to both 
sides of the end-part of body, their combined outline transverse-oval, usually slightly indented at their 
anterior attachment, their length about one-fourth that of body. 

Gladius easily traceable on the back of mantle, extending its whole length, very broad. Lanceola 
conspicuous, comprising about two-thirds of the entire length of gladius, attaining its maximum 
breadth far in front of the fins and then tapering caudad to a sharply pointed end-cone. 

Head proper slender, prismatic, four-sided. Eyes pedunculate, projecting forwards and sideways. 
Eyeball ovate in contour, the distal aspect flattened, the ventral margin projecting into a compressed 
rostrum, which has a transverse series of four or five small photophores on the ventral surface (Pl. 
XXVII, fig. 9). Peduncles of eyes swollen, ovoidal, decidedly longer than the longest diameter of | 
eye-balls. Tuberculus olfactorius present beneath each eye. 

Funnel conical, much expanded at base, extending more than halfway to ventral interbrachial 
space. Funnel organ composed of one dorsal, and two ventral pads as usual. The dorsal pad con- 
spicuous, like an inverted shield in outline, slightly broader than long, expanded behind; anterior 
end rounded but with a minute cuspidation in the middle; posterior margin somewhat convex, but 
sinuated in the middle to let the anterior vena cava pass. On either side of the pad near its base-line, 
there stands a minute process, which is a slender, isosceles-triangle in shape, and flattened laterally, 
its apex curving inwards (Pl. XXVII, fig. 10). The ventral pads less conspicuous and far smaller 
than the dorsal pad; they are triangular, but all the angles are rounded. 

Arms unequal, the formula of length being 37225471. Third arms by far the longest and 
stoutest of all though very short as compared with body, attaining only one-fifth as long as it. Three 
dorsal arm-pairs somewhat compressed from side to side, more or less carinated on back. The carina- 
tion strongest on third arms where it extends for the distal two-thirds. Fourth arms quadrangular 
in section, the outer edge of the aboral surface protruding into a web as usual. All arms bordered 
with thick and frilled protective membranes on both sides. 

Arm-suckers subglobular, with a round or ovate aperture, biserial throughout. On each arm 
they begin some distance from the base and gradually diminish in size distad, the basalmost being 
the largest except on third arms, where they rapidly increase in size to the middle of the sucker-bear- 
ing part and then become smaller towards the extremity. In a specimen of 400 mm. mantle length, 
which I have subjected to a thorough search, they number about 16 on the first arm, 25 on the second, 
40 on the third, and 20 on the fourth (Pl. XXVII, fig. 11). Horny ring equipped with about ten 
broad, semilunar teeth on the distal margin; papillate area narrow (textfig. 1594). 

Right ventral arm a little longer than the left ventral, hectocotylized in about the distal. half, 
which is more or less expanded and bordered with broad protective membranes on sides. The arm 
has about 35 suckers, of which about half the number are comprised in the hectocotylized part. The 
suckers of this part are equally small and form two distinct compact rows separated from each other 
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by a broad, naked, and a little furrowed interspace, while those of the non-hectocotylized part are of 
moderate size and crowded together into a compact zigzag series (Pl. XXVII, fig. 13). 

Tentacles as thick, and one and a half times as long as third arms. Oral surface of stem flat- 
tened, marked by a distinct streak along the median line. Club a little expanded, provided with a 
distinct protective membrane on either side 
and a broad web along the distal half. 
Club-suckers thickly set in four series; un- 
equal, those of the inner two series being 
larger than those of the outer series; espe- 
cially large are about proximal eight of the 
inner series. Twelve connective suckers 
present on the stem, extending for its distal 


two-thirds, very sparsely set in a single 
zigzag series without accompanied by fixing Textfig. 159. 


pads. Horny ring in larger club-suckers Pyrgopsis pacificus. A. Horny ring from one of larger 
arm-suckers; x70 B. Horny ring from one of 


equipped with about twelve blunt teeth, 
larger tentacular suckers ; x 70. 


which resemble the papillae around, but 
compressed and growing from the extreme edge of the ring (textfig. 1595) 

Stomach elongated, slightly narrowed in the middle, lying far behind the liver; caecum some- 
what large, but only half as long as stomach, more or less constricted in the middle. Liver ellipsoidal, 
somewhat compressed laterally, with the long-axis nearly at right angles to that of body. — Bile-ducts 
leave the liver at the point one-fourth from its posterior end, but united at once into a common duct, 
which takes a long way to reach the caecum (Pl. XXVII, figs. 13, 14). Pancreas massive, rounded, 
only slightly smaller than liver, connected with the common bile-duct near caecum, with which it 
comes into close contact; therefore, the hepato-pancreatic part of the duct is very short. Ink-bag 
small, attached to the posterior end of liver. Nidamental glands small, papilliform, roughly ovoidal 
but bilobate at the tip. Gill slender, delicate, consisting of about 42 thin leaflets. 


Measurements of the largest Male Examined, 


Length, total ... ... o. ooo ono e e e aiao wier e c — 73 mm. 
Length of body ... Kus cui Whe d Bae x e ipm dee dg Vat 
Maximum breadth of body — .... .ooo o... s ss e se BG 
Lengthiof head ave sr sade Weel m Wee Ale dua cav CORE dug a 5 
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Left Right 
Length of first arms +... sse eee eee e ne ose se 2 MM. 2 mm. 
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Remarks.—The specimens examined by me deviate from Issel’s description, in its having a broad 
teeth in the arm-suckers, and more numerous crystalline tubercles on the hyaline streaks of the belly. 
Chun describes a specimen from Sagami Bay (1910), but seems to have not noticed the ocular photo- 
phores (p. 304) or rather even to deem their existence (p. 354). In all the specimens in my hand, 
however, they distinctly exist, strikingly resembling in structure those mentioned by Pfeffer in 7” 
schnehagani (1912). 

Locality.—Sagami Bay (Chun); Misaki, Sagami Prov. (Sasaki). Between Tahiti Pango-pango 
(Issel); off Three Kings Is. (Massy); off North I., New Zealand (Massy); South Africa (Robson). 


Abbreviations used in the Explanation of 
Textfigures and Plates. 


Arteria branchialis. 

Aorta cephalica. 

Adductor infundibuli. 

Anal ligament. 

Anus. 

Aorta posterior. 

Appendage of branchial heart. 
Accessory spermatophoric gland. 
Anterior salivary gland. 

Anal valve. 

Buccal bulb. 

Bile duct. 

Branchial heart. 

Coecum of stomach. 
Commissura ganglion brachialis. 
Commissura brachio-buccalis. 
Commissura buccalis. 
Calamus copulatus. 
Chromatophore. 
Capsule of branchial heart. 
Cirrus. 

Distal portion of accesory spermatophoric gland. 
Diaphragma. 

Diverticle of penis. 

Eye. 

Funnel cartilage. 

Funnel organ. 

Folds of spermatic cushion. 
Funnel valve. 

Ganglion branchiale. 

Ganglion buccale superior. 
Ganglion cerebrale. 
Gastrogenital ligament. 
Genital opening. 

Ganglion opticus. 

Ganglion pedunculi. 

Ganglion stellata. 

Ganglion viscerale. 

Systematic heart. 
Hectocotylus or Hectocotylized arm. 
Hepatopancreatic duct. 

Ink bag. 

Ink duct. 

Intestine. 

Kidney. 

Liver. 
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Abbreviations used in the Explanation of Textfigures aud Hates. 


Ligula copulata. 
Inner lateral tecth. 
Luminous organ. 
Outer lateral teeth. 
Lens. 

Mantle cartilage. 
Median teeth. 
Marginal teeth. 
Mantle margin. 
Needham's sac. 
Nerve. 

Nervus anterior. 
Nervus brachialis I, II, III, IV. 
Nidamental gland. 
Nervus olfactorius. 


Nervus opticus. 


Nervus ophthalmicus inferior. 


: Nervus ophthalmicus superior. 


Nervus pallials. 

Nervus visceralis. 

Ovum. 

Oviducal ball. 

Oviduct. 

Oviduct sens. str. 

Oesophagus. 

Olfactory pit. 

Opening of capsule of branchial heart. 
Opening of ink gland. 

Opening of water vascular canal. 
Ovary. 

Oviducal gland. 

Penis. 

Proximal portion of accessory spermatophoric gland. 
Pancreas. 

Posterior margin of cephalic cartilage. 
Posterior salivary gland. 

Rectum. : 

Receptacular gland. 

Renal opening. d 
Renal sac. 

Retractor palli medianus. 
Spermatophore. 

Spermatophoric canal. 

Spermatic cushion. 

Spermiduct. 

Spermatophoric gland. 

First portion of spermatophoric gland. 
Second portion of spermatophoric gland. 
Third portion of spermatophoric gland. 
Sacculus hepaticus anterius. 

Salivary duct. 
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s.m. Median pallial septum. 

s. od. Terminal swelling of oviduct. 
S. f. Seminal receptacle. 

sp. Spiraculum. 

st. Stomach. 

S. V. Swelling of vagina. 

t. Testis. 

tc. Tentacle. 

t. o. Tuberculus olfactorius. 

u. m. Umbrella margin. 

v. ab. Vena abdominalis. 

v. br. ' Vena branchialis. 

v. C. Vena cava. 
v. d. Vas deferens. T 
vg. Vagina 

v. p. Vena pallialis. 

vs, Visceral sac. 

Ww. Water vascular canal. 

1. First arm. 

II. Second arm. 

TII. Third arm. 


IV. Fourth arm. 
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Watasella nigra Sasaki, ... 0.0 eee eee ee mee e e e 4 
Fig. 1. Dorsal view ; x 3. 
Fig. 2. Ventral view ; X 3. 
Fig. 3. Inner aspect of arms and umbrella ; x 3. 
Fig. 4. Sucker;x60. A. Upper aspect. B. Under aspect. C. Oblique side view. 

Sepia esculenta Hoyle, ... ... ce. ees s eno ss ns ss ss 175 
Fig. 5. Dorsal view; natural size. 

Sepia andreana Steenstrup, e se ee ss s s ss se s 196 
Fig. 6. Dorsal view ; natural size. 

Sepia kobiensis var. andreanoides Hoyle, +... ... ... ... ... 206 
Fig. 7. Dorsal view; natural size. 

Stenoteuthis bartrami (Lesueur), |^ .. .. .. .. .. .. .«. 289 
Fig. 8. Dorsal view ; X 2/5. 

Polypus variabilis n. sp, |... 0 cee s se n se se 90 
Fig. 9. Dorsal view ; x 2/3. 

Polypus marmoratus (Hoyle), ... .. .. ee . 2. tee 47 


Fig. 10. Subterminal part of third arm; natural size. 
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PLATE Il. 


Page. 
Polypus dófleini Wülker, |... ... 4. 2. 2 2. 2 e 73 


Fig. 1. Fresh mature male from fish market of Sapporo, with suckers of ordinary size at - 
the middle part of arms, x ca. 1/6. 
Fig. 2. Mature male from Hidaka, with markedly enlarged suckers at the middle part of 


arms (formalin specimen), X ca. 1/5. 
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PLATE Ill. 


Amphitretus pelagicus Hoyle, 
Obliquely dorsal view ; x 7/10. 
Lateral view; x 7/10. 

Argonauta hians Solander, 


Full-grown shell of markedly auriculate form; x 2/3. 
The same of less auriculate form; x 2/3. 
The same of not auriculate form; x 2/3. 


A-D. Lateral view of shells, showing graduated stages of growth; x 2/3. 


Argonauta bottgeri Maltzan, 


A-D. Lateral view of shells, showing graduated stages of growth; x 2/3. 


Argonauta argo Linneus, 


Lateral view of full-grown shell; x 1/2. 
Similar view of smaller shell; x 1/2. 
Similar view of still smaller shell; x 1/2. 
Upper view of full-grown shell; x 1/2. 


Similar view of smaller shell; x 1/2. 
Ocythoe tuberculata Rafinesque,... 
Male specimen, with hectocotylus inclosed in its sac; slightly reduced. 
Another male specimen, with hectocotylus stretched out of its sac; X 5/9. 
Polypus parvus Sasaki, ... 


Dorsal view of male specimen; slightly reduced. 
Ventral view of the same; slightly reduced. 


Female specimen from Misaki and its own nest; x 1/2. 


Polypus granulatus (Lamarck), ... 


Male specimen from Kagoshima referred to (p. 40); approximately natural size. 


Pelypus fangsiao var. etchuanus n. var.... 


Dorsal view of a specimen from Nagasaki; a little reduced. 


Polypus variabilis n. sp. var. typicus mihi 


Hectocotylus; a little reduced. 
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PLATE IV. 
Page. 
Polypus vulgaris (Lamarck),... .. ... .. 4. e. 2. 2. e 35 


Fig. 1. Example with branching arms; x ca. 1/3. 


Polypus oliveri Berry, +... .. .. 5 5 2 2. e e e 42 


Fig. 2. Obliquely dorsal view; x 1/2. 


Polypus januarii (Steenstrup), — ... ... us ss en. GI 


Fig. 3. Ventral view; x ca. 2/3. 


Polypus hokkaidensis Berry, ... .. .. .. . 2. emo... 63 


Fig. 4. Dorsal view; x 5/9. 
Fig. 5. Ventral view; x 5/9. 


Polypus ochotensis Sasaki, ... 0.0... 0. s s ss 65 


Fig. 6. Dorsal view; x 3/4. 


Fig. 7. Ventral view; x 3/4. 


Polypus tsugarensis Sasaki... ... ... ... cee e. e... 6 e 66 


Fig. 8. Dorsal view; X 4/7. 
Fig. 9. Ventral view; x 4/7. 
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PLATE V. 


Polypus fujitai n. sp, ... ... 


Dorsal view; x 7/9. 


: Polypus madokai Berry,... ... 


Dorsal view ; x 1/2. 


Ventral view; x 9/15. 


Polypus marmoratus (Hoyle), 


Dorsal view; x 1/3. 


Polypus spinosus Sasaki, 


Obliquely dorsal view; a little reduced. 


Ventral view; nearly natural size. 


Polypus yendoi Sasaki, ... ... 


Dorsal view of a male specimen; x 2/3 


Ventral view of the same; x 2/3. 


Polypus tenuipulvinus Sasaki, 


Ventral view ; x 3/5. 
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PLATE VI. 


Polypus abruptus Sasaki, ... 


Inner aspect of arm and umbrella; x ca. 1/3. 


Polypus conispadiceus Sasaki, ... 


Dorsal view of a male specimen; a little more reduced than half the measure. 


Ventral view of same; nearly of the same scale. 


Polypus alatus Sasaki, 


Ventral view of a smaller individual referred to (p. 89); x 2/3. 


Polypus salebrosus Sasaki, . 


Obliquely dorsal view ; x 1/2. 


Ventral view; approximately natural size. 


Polypus validus Sasaki, ... 


Dorsal view; x 1/2. 
Ventral view; x 1/2. 


Inner aspect of arms and umbrella; x 1/2. 
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PLATE VII. 


Page. 
Watasella nigra Sasaki, |... ... e... tee emo... en 4 


Anatomy of body ; X 4. 


Frontal view of visceral organs ; X 4. 


Stauroteuthis albatrossi Sasaki, ... ... .. see .. 0. 7 


Ventral view of a male specimen ; X 2/3. 
Young specimen ; X 1/3. a. Dorsal view. b. Lateral view. 
Full-formed dorsal cartilage ; x 2/3. a. Dorsal view. b. Obliquely posterior view. 


Visceral organs of a female specimen ; x 2/3. 


Opisthoteuthis depressa Ijima & Ikeda, — +... ... ... ... 10 


Dorsal view of a female specimen ; x ca. 2/3. 
Dorsal cartilage of a full-grown male;x 2. a. Dorsal view. b. Posterior view of left 
half. 


Dorsal cartilage of a type specimen ; x 2. 


Eledonella ijimai n. sp — ... oe. . 260 6 2. 6. 13 
Dorsal view ; X 2. 
Ventral view ; X 2. 
Lateral view ; X 2. 
Inner aspect of arms and umbrella ; x 2 2/3. 
Mantle, laid open ; x 1 7/9. 


Nervous system ; X IO. 
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PLATE VIIL 
Page. 
Chunella diaphana (Hoyle),... .. .. .. .. 0e 0 ee 4 


Male specimen; X 1 1/3. a. Ventral view. b. Lateral view. 
Mantle, laid open; x 2 2/9. 
Inner aspect of arms and umbrella; x 1 7/9. 


Funnel organ; x 2 2/3. 


Amphitretus pelagicus Hoyle, +... .. .. .. eee tee e 5 I6 


Mantle and funnel of a male specimen, laid open; x 1 1/3. 


Alloposus pacificus Ijima, +... ... .. eee cee 2. 2. e 18 


Ventral view of a female specimen; x 1 1/3. 
Inner aspect of arms of the same specimen; x 1 1/3. 


Tuberculus olfactorius of the same specimen; x ca. 2 2/3. 


Argonauta hians Solander, ... ... .. .. 6. 2 2 e s 20 


Right half of mantle of a female specimen, laid open to show inserted hectocotylus; 


X I 1/3. 
The same hectocotylus taken out; X 3 1/3. 


Argonauta bottgeri Maltzan, Mure qur uw dele MER Kee Ci ai, AA 


Inner aspect of arms; x 2/3. 


Ocythoe tuberculata Rafinesque,... ... .. s s s. 26 


Mantle of a female specimen, laid open; x 2/3. 
Ventral view of a male specimen; x 2. 

Oral region with hectocotylus-sac; X 1 1/9. 
Hectocotylus-sac, laid open; X 1 5/9. 


Hectocotylus stretched out from its sac; X ca. I 1/3. 


Tremoctopus violaceus Delle Chiaje... ... ce -. .. . e. 29 


Lateral view of a young female; x 2/3. 
Mantle of the same, laid open; x 2/3. 


Mantle and funnel of the same, dissected to show the renal tract; x 2/3. 


PI. VIII, 


8 


Suppl. to Vol. XX. 1928 


Journ. Coll. Agr., Hokkaido Imp. Univ., Sapporo. 


Sasaki del, 


Fig. 
Fig. 


Fig. 


Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 


Fig. 


ty 


10: 199 SONU es 


IO. 


CET. 


1% 


PLATE IX. 


Page. 
Polypus vulgaris (Lamarck),... .. .. .. 4. 2 e e 35 
Full-formed hectocotylus ; X 5 1/3. 
Male internal genital organs ; X I 1/3. a. External view. b. Internal view. 
Spermatophore ; X 5 1/3. 
Polypus parvus Sasaki, ... ... ... mee e. 2. 3 e e e 38 


Full-formed hectocotylus ; X 10. 

Visceral organs of a female specimen ; X 1 1/3. 

Mantle of a male specimen, laid open ; x 1 1/3. 

Part of digestive system ; X I 1/3. 

Female internal genital organs ; x I 1/3. 

Male internal genital organs ; 2. a. Ventral view. b. Dorsal view. 


Oral part of spermatophore ; X 33. 


Polypus granulatus (Lamarck), ... .. . .. .. 2. 6 e 40 


Mantle and funnel of a male specimen, laid open ; x 2/3. 
Internal genital organs of a full-mature male ; x 1 1/3. a. Ventral view. b. Dorsal 
view. 


Internal genital organs of a male specimen from Kagoshima referred to (p. 40); x 1 1/3. 


Polypus oliveri Berry, +... ... .. ooo 0 e 0e 0 Se S 42 


Mantle and funnel of a female specimen, laid open ; x 2/3. 

Part of digestive organ ; X 2/3. 

Female genital organs ; x 2/3. 

Male genital organs ; X 1 1/3. a. Ventral view. b. Dorsal view. 


Vas deferens, laid loose ; X 1 1/3. 


Polypus marmoratus (Hoyle), ... ... .. . eee tee 0 0 47 


Lateral view of head and body ; x 2/3. 

Full-formed hectocotylus ; X 1 1/3. 

Mantle and funnel of a female specimen, laid open ; x 2/3. 

Digestive system; X 2/3. a. Whole ventral view. b. The same, but the liver taken off. 

Internal genital organs of a full-mature male;x 2/3. a. Ventral view. b. Dorsal 
view. 


Female genital organs ; X 2/3. 
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PLATE X. 


Page. 
Polypus fangsiao (d'Orb.) var. typicus mihi, ... ... se .« -« 49 


a. Dorsal view; x 5. b. Lateral view; x 3 1/3. 

Spermatophore. a. Whole view; X5 1/3. b. Aboral part; x 40. c. Intermediate 
part; x 33. i i 

Ovary and oviduct; x 1 1/3. a. Ventral view. b. Dorsal view. 


Polypus fangsiao var. etchuanus n. var., — .. .. .. eee . 53 


Mantle of a male specimen, laid open; x 2/3. 

The same of a female specimen, laid open; x 2/3. 

Full-formed ovary and oviduct: x 2/3. a. Dorsal aspect. b. Ventral aspect, drawn 
together with systematic heart and part of intestine. 

Dorsal aspect of an immature ovary and oviduct; x 2/3. 

Internal genital organs of a full-mature male; x 1 1/3. a. Ventral view. b. Dorsal 
view. 

Same, laid loose; x 1 1/3. 

Spermatophore. a. Whole view;x 5 1/3. b. Aboral part;x 40. c. Intermediate 
part; x 40. d. Oral part; x 40. 


Polypus ovulum Sasaki,... ... .. . e e tee 55 


a. Dorsal view; natural size. b. Ventlal view; same scale. 

Male internal genital organs; x 1 1/3. a. Ventral view. b. Dorsal view. c. Ditto; 
the testis is omitted. 

The same, laid loose; X 1 1/3. 

Spermatophore. a. Whole view; X 5 1/3. b. Oral part;x 40. c. Swelling of dis- 
charging part; x 40. d. Aboral extremity of the same part; X 40. 


Dorsal aspect of a full-formed ovary and oviduct; X 1 1/3. 
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PLATE XI. 


Polypus fasciatus (Hoyle), 


Outer aspect of a female ; x 7/9. 
Hectocotylus ; X 5 1/3. 
Dorsal aspect of head and body of a young specimen ; x 1 2/3. 


Polypus januarii (Steenstrup), 


Mantle of a female specimen, laid open ; x 2/3. 


Polypus hokkaidensis Berry, 


Hectocotylus ; X 5 1/3. 


Polypus tsugarensis Sasaki,... 


Mantle and funnel of a male specimen, laid open ; X 1 1/3. 


Hectocotylus ; x 4. 


Polypus fujitai n. sp, ce .. .. e. 2. ae 


Mantle, laid open ; x 2/3. 


Polypus madokai Berry,... 


Mantle and funnel of a female specimen, laid open ; x 2/3. 


Polypus dofleini Wülker, 


Full-formed hectocotylus ; x 2/3. 


Full-grown mantle, laid open ; x 1/3. 


Polypus spinosus Sasaki, 


Mantle, laid open ; x 1 1/3. 


Part of digestive systems; X 1 1/3. 


Polypus tenuicirrus n. sp, .. 


Anatomy of body and funnel ; x 2/3. . 
Internal genital organs of a full-mature male, the testis taken out ; x 2/3. 
The same of an immature male;x 1/13. a. Ventral view. b. Dorsal view; the 


testis is omitted. 


Polypus longispadiceus Sasaki, ... 


Mantle of a male specimen, laid open ; x 2/3. 
Funnel of the same specimen, laid open ; x 2/3. 
Internal genital organs of a full-mature male, the testis taken out ; x 2/3. a. Ventral 


view. b. Dorsal view. 
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PLATE XII. 


Polypus yendoi Sasaki, . 


Lateral aspect of body and head ; x 2/3. 

Mantle of a male specimen, laid open ; x 2/3. 

Mantle of a female specimen, laid open ; x 2/3. 

Full-formed hectocotylus ; x 5 1/3. 

Immatur hectocotylus ; x 5 1/3. 

Internal genital organs of a full-grown male; natural size. a. Ventral view. 
Dorsal view ; the testis taken out 


Polypus conispadiceus Sasaki, . 


Mantle of a full-grown female, laid open ; x 1/3. 
Digestive system ; a little reduced. 
Frontal view of a female internal genital organ ; x 1/3. 


Polypus hattai n. sp., 
Anatomy of body and funnel ; x 2/3. 


Polypus alatus Sasaki, 


Anatomy of mantle and funnel of an immature male referred to (p. 89) ; x 1 1/3. 
Hectocotylus of the same specimen ; x 6 2/3. 


Polypus variabilis n. sp. var. typicus mihi, 


Mantle and funnel of a full-mature male, laid open ; x 2/3. 


Internal genital organs of a full-grown male; natural size. a. Ventral view. b. 


Dorsal view ; the testis taken out. 


Polypus variabilis n. sp. pardalis n. var., 


Mantle and funnel, laid open ; 2/3. 
Internal genital organ, the testis taken out ; x 1 2/5. 


Polypus variabilis n. sp. minor n. var., . 


Dorsal view ; natural size. 
Ventral view ; natural size. 
Mantle and funnel, laid open; x 1 1/3. 


Polypus tenuipulvinus n. sp., 
Mantle and funnel, laid open ; x 1 1/3. 


Polypus globosus (Appellof)... 


Dorsal aspect of body and head ; natural size. 
Full-formed hectocotylus ; x 6 2/3. 


Polypus validus Sasaki, ... 
Inner aspect of hectocotylized arm; x 1 1/3. 


Scaeurgus patagiatus Berry, 


Mantle and funnel laid open ; x 2/3. 


Internal genital organs of a male specimen ; the testis taken out; natural size. 


a. Ventral view. b. Dorsal view c. Whole loop, laid loose, 
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PLATE XII. 


Page. 
Loligo edulis Hoyle, DIN Pun EE TOZ 
Fig. 1. Ventral view of a full-mature male from Etchu Prov. ; x 2/3. 
Fig. 2. Part of mantle cavity of a young male from Sagami Bay ; x 1 1/3., 
Fig. 3a. Largest arm-sucker of a male specimen of 192 mm. mantle-leugth ; x 10. 
Fig. 3b. Distal sucker of tentacles of the same specimen ; x 10. 
Loligo edulis forma nagasakensis n. £,... .. .. .. .. .. 109 


Fig. 4. Spermatophores ; x 40. 


Loligo beca n. sp. ««. «e es nome Re cH ae ae ee TT 


Fig. 5a,b. Juvenile specimens from Ariake Bay ; x 1 1/3. 


Loligo bleekeri Keferstein, ... se oee o. ee Se 125 


Fig. 6. Mature male from Sagami Bay ; x 2/3. 

Fig. 7. Hectocotylized arm of the same specimen ; x 2 2/3. 
Fig. 8. Tentacle of the same specimen ; x 2 2/3. 

Fig. 9a. Largest arm-sucker ; x 20. 

Fig. ob. Larger tentacular sucker ; x 40. 


Fig. to. Gladius of a male specimen ; X 2/3. 
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PLATE XIV. 


Loligo japonica Steenstrup., ... 


Ventral view of a female specimen from Etchu Province ; x 2/3. 
Dorsal view of the same specimen ; x 2/3. 

Nuchal cartilage ; x 1 1/3. 

Funnel organ ; X I 1/3. 

Hectocotylized arm ; x 2 2/3. 


Gladius of a female specimen ; x 2/3. 


Loligo kobiensis Hoyle., 


Ventral view of a female specimen ; x 2/3. 
Left tentacle of a smaller female ; x 2 2/3. 


Buccal membrane ; X 1 1/3. 


Loligo gotoi n. sp., ... 


Ventral view of the largest female examined ; x 2/3. 
Hectocotylized arm of the largest male examined ; x 2 2/3. 
Left tentacle of thc said female ; x 2 2/3. 

Gladius of the same ; x 2/3. 


Loligo tagoi n. sp., ... 


Dorsal view of a type specimen ; x 2/3. 


Sepioteuthis lessoniana Férussac., 


Dorsal view of a full-grown male from Etchu Prov. ; x 1/3. 
Hectocotylized arm of a full-mature male from Hokkaido ; x 1 1/3. 


Spermatophore ; X 10 2/3. 
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PLATE XV. 


Idiosepius paradoxa (Ortmann), .. 


Dorsal view of a full-mature male ; x 4. 
Mantle of the same specimen, laid open ; x 4. 


Funnel of the same specimen, laid open ; X 4. 


Sepiola parva Sasaki 


Mantle and funnel of a type specimen, laid open ; X 3 1/3. 


Spermatophore taken from its gland, not from Needham’s sac ; x 13. 


Sepiola birostrata. Sasaki, 


Full-mature male ; x I 1/3. a. Dorsal view. b. Ventral view. 


Funnel of the same specimen, laid open ; X 2. 


è 


Spermatophore. a. Whole view ; x 10. b. Intermediate organ ; x 30. 


Inioteuthis japonica Verrill,... 


Full-grown male specimen ; x 1 1/3. a. Dorsal view. b. Ventral view. 
Mantle and funnel of the same specimen, laid open ; x 2 2/3. 


Spermatophore ; x 12 2/3. 


Euprymna berryi sp. n. 


Mantle and funnel of a mature male, laid open ; x 1 1/3. 


Spermatophore. a. Whole view ; X 16. b. Intermediate part ; x 53. 


Euprymna morsei (Verrill), ... 


Total view of spermatophore ; x 10. 


Sepiolina nipponensis (Berry) 


Dorsal view of a full-mature male ; x 1 1/3. 
Another male specimen ; X I 1/3. a. Lateral view. b. Ventral view. 
Funnel of the same specimen, laid open so as to show funnel organ and photophore; 


X4. 


Sepiadarium kochii Steenstrup, ... 


Mantle and funnel of a mature female, laid open ; x 2 2/3. 


Whole view of spermatophore ; X 77. 
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. Same of a female specimen of 30 mm. mantle length ; x 4. 
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PLATE XVI. 
Page. 
Sepiolina nipponensis (Berry) ... .. .. .. emo emo 2. .. 149 


Inner aspect of arms of a mature female, x 2. 


The same of a mature male ; X 2. 


Rossia pacifica Berry, ... .. .. .. 6. 20 20 2. 2. e 184 


Anatomy of a full-mature female ; natural size. 

Nuchal cartilage ; X 1 1/3. 

Tentacular club ; natural size. 

Gladius of a male specimen of 40 mm. mantle length ; x 4. 


Same of a female specimen of 75 mm. mantle length ; x 4. 


Rossia mollicella Sasaki, ... ... cee 2.2 8 2e. 2. 157 


Ventral view of the largest specimen referred to (p. 157) ; natural size. 
Nuchal cartilage of the same specimen ; X I 1/3. 
Radula of the same specimen ; x 36. 


Gladius of the same specimen ; x 6. 


Sepia torosa Ortmann, ... ses cee eee 6. s e 0. e o 163 


Full-grown shell ; x 2/3. a. Ventral view. b. Lateral view. 


Sepia aculeata Van Hasselt ... a.. 4. eee ss n us se s 171 


Shell ; x 2/3. a. Ventral view. b. Dorsal view. 


Sepia subaculeata Sasaki, ... ... ... mes 2.0 mee 2 e e I173 


Full-formed hectocotylylized arm ; X 1 1/3. 


Full-grown shell ; x 2/3. a. Ventral view. b. Dorsal view. 


Sepia esculenta Hoyle ... ... .. .. 2 eno 2 e o 175 


Full-formed spermatic pad ; x 1/3. a. Upper view. b. Side view. 
Whole view of spermatophore ; x 12. 
Ventral aspect of shell ; x 2/3. 


Rossia bipapillata Sasaki, +... ... ... 26. 2. 6. 2. e 160 


Anatomy of mantle and funnel ; x 3. 


Funnel ; x 3. 
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PLATE XVII. 


Page. 
Sepia subaculeata Sasaki, ... ... .. Le 20 2 e 6. 173 


Dorsal aspect of a full-mature male ; x 2/3. 


Sepia robsoni sp. nov. ... .. ee 2 2. 0 e 179 


Dorsal view of a young specimen caught by the “ Albatross” at the station 4938 ; 
X I 1/3. 
Full-formed shell; natural size. a. Ventral aspect. b. Dorsalaspect. c. Lateral 


view. 


Sepia carinata Sasaki, +... s.. ... o... 2.0 2. 2. II 


Dorsal view ; X 1 1/3. 
Tentacular club ; x 4. 
Shell. a. Ventral aspect ; x2. b. Dorsal aspect ; X 2. c. Lateral aspect ; x 2 


d. Ventral aspect of posterior part ; x 4. 


Sepia erostrata sp. nov... ... ess ess n s eno se s 183 


Type specimen ; x 11/3. a. Darsalview. b. Ventral view. 
Tentacular club ; x 5 1/3. 


Shell x 1 1/3. a. Ventral aspect. b. Dorsal aspect. c. Lateral view. 


Sepia appellófi Wiilker, ... ... ... ... emo 6. 2 2. 184 


Dorsal view of a female specimen caught by the “ Albatross " at the station 4884 ; 


natural size. 

Shell of a mature female purchased at Tokyo market; x 2/3. a. Dorsal aspect. 
b. Ventral aspect. 

Shell of a younger specimen caught by the “ Albatross ” at the station 4933 ; x 2/3. 


Sepia longipes Sasaki, ... ... ... ... . 26. 2. 188 


Full-grown shell; x 2/3. a. Ventral aspect. b. Dorsal aspect. 


Sepia lorigeta Wülker, ... ... en .« cee e 0 e e ee 189 


Full-grown shell ; x 2/3. a. Ventral aspect. b. Dorsal aspect. c. Lateral view. 
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PLATE XVIII. 


Sepia tenuipes sp. n, ... .. .. ... .. 


Mature male;x2/3. a. Dorsal view. b. Ventral view. 
Hectocotylized arm of the same specimen ; X I 2/3. 
Inner aspect of arms of a mature female ; x 2 2/3. 
Largest arm-sucker ; X 17. 

Horny ring of distal arm-sucker ; x 40. 

Tentacular club ; x 2 2/3. 

Horny ring of tentacular sucker ; X 40. 

Spermatophore ; X 40. 

Shell ; x 2/3. a. Ventral view. b. Lateral view. 


Sepia peterseni Appellóf,... ... ... T 


Dorsal view of a male ; x 2/3. 


IIa, b. Younger individuals ; x 2/3. 


13. 
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16. 


17. 
18. 


I9. 


Sepia andreana Steenstrup, . 


Head and arms of adult male ; x 2/3. 


Younger individual ; x 2/3. 


Sepia misakiensis Wiilker, . 


Dorsal view of a mature male ; natural size. 


Tentacular club ; x 2 2/3. 


Metasepia tullbergi (Appellof), ... 


Mature female ; natural size. a. Dorsal view. b. Ventral view. 
Tentacular club ; x 4. 

Spermatophores ; X 40. 

Shell ;x 1 1/3. a. Ventral view. b. Dorsal view. c. Lateral view. 


Sepiella japonica sp. nov. 


Horny ring of the largest arm-sucker of a mature male ; x 40. 
The same of tentacular sucker ; x 80. 
Spermatophore ; x 20. 


Shell ; x 2/3. a. Ventral view. b. Dorsal view. 
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PLATE XIX. 


Page. 
Sepia kobiensis var. typica mihi,  .. ... ... ... ... .. .. 204 
Fig. 1. Dorsal view of a female specimen caught by the “ Albatross” at the station 
4946 ; X I 1/3. 
Fig. 2. Tentacular club of a same specimen ; x 6 2/3. 
Fig. 3. Shell;x2. a. Ventralview. b. Dorsal view. c. Lateral view. 
Fig. 4. Latero-ventral view of posterior part of shell ; x 4. 
Sepia kobiensis var. andreanoides Hoyle, ... ... ... ... ... 206 
Fig. 5. Ventral aspect of shell of a full-grown male ; X 1 1/3. 
Fig. 6. Shell of a full-grown female; x1 1/3. a. Ventral view. b. Dorsal view. c. Lateral 
view. 
Fig. 7. Latero-ventral view of posterior part of shell ; x 3 1/3. 
Sepia kobiensis var. toyamensis var. nov... .. se .. .. 209 
Fig. 8. Full-formed hectocotylized arm ; x 4. 
Fig. 9. Tentacular club ; x 4. 
Fig. 10. Ventral aspect of shell of a full-grown female ; x 1 1/3. 
Fig. 11. Ventral aspect of shell of a full-grown male ; x 1 1/3. 
Fig. 12. Latero-ventral view of a male shell ; x 3 1/3. 
Sepia kobiensis var. beppuana var. nov. iver Se crescono ewm BIT 


Fig. 13. Mature male;x2/3. a. Dorsal view. b. Ventral view. 
Fig. 14. First arm of the same specimen ; X 2 2/3. 
Fig. 15. Hectocotylized arm of the same specimen . x 3 1/3. 


Sepia kobiensis var. crassa var. nov. |... o... eee 6. ono e 213 


Fig. 16. Mature female ; x 2/3. a. Dorsal view. b. Ventral view. c. Lateral view. 

Fig. 17. Largest tentacular sucker ; x 20. 

Fig. 18. Shell of a female specimen from Hososhima ; x 1 1/3. a. Ventral view. b. Dorsal 
view. c. Lateral view. 


Sepia kobiensis var. albatrossi Sasaki, ... ... ... dia? weis RR SIA 


Fig. 19. Dorsal view of a male specimen ; x 1 1/3. 

Fig. 20. Hectocotylized arm ; x 3 13. 

Fig. 21. Tentacular club ; x 6 2/3. 

Fig. 22. Spermatophore ; X 37. 

Fig. 23. Shell of a male specimen ; X 1 1/3. a. Dorsal view. b. Ventral view. c. Lateral 
view. 

Fig. 24. Same of a female specimen ; X 1 1/3. a. Dorsal view. b. Ventral view. 

Fig. 25. Posterior part of the aforesaid male shell. a. Ventral view; X 2 2/3. b. Latero-ventral 
view ; X 3 1/3. 

Fig. 26. Female shell of aberrant form referred to (p. 216). a. Whole view ;x 1 1/3. b. 

| Oblique ventral view of posterior part ; X 3 1/3. 


Sepia peterseni Appellóf, .... ... ... . e. 2. en. 2e 2. 1095 


Fig. 27. Shell ofa full-grown male; natural size. a. Ventral view. b. Dorsal view. c. 
Lateral view. 


Sepiella japonica sp. n... me ees cee ss emo emm n 219 


Fig. 28. Full-formed hectocotylized arm ; natural size. 
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PLATE XX. 


Architeuthis japonica Pfeffer, ... .. ... ... .. 2e. 2. e 224 


Ventral view of a mature male from Tokyo market ; x 2/15. 

Nuchal cartilage ; x 1/3. 

Dorsal mantle cartilage ; x 1/3. 

Funnel, laid open ; X 2/7. 

Funnel cartilage ; x 1/3. 

Ventral mantle cartilage ; x 1/3. 

Horny ring taken out of a sucker of first row (on third arm) ; x 3 1/2. 
Horny ring taken out of a sucker of seventh row ; X 3 1/2. 

Horny ring taken out of a sucker of twenty-third row ; x 3 1/2. 
Horny ring taken out of a sucker of forty-fifth row ; x 3 1/2. 


Ventral view of gladius, lajd flat ; x 2/9. 


Onychoteuthis banksii (Leach),... ... cee eee .. . e. e. 228 


Gladius ; x 2/3. a. Ventral view. b. Lateral view. 


Moroteuthis lonnbergii Ishikawa and Wakiya.... ... ee .. ... 235 


Gladius; x 2/3. a. Dorsal view. b. Lateral view. 
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PLATE XXI. 


Enoploteuthis chunii Ishikawa, ... ... ... .. ... 2. 238 


Ventral view of a mature female; x 1 1/3. 
a, b. Nuchal cartilages of different individuals, showing two extremes of variation in 
shape; X 2. 
Full-formed hectocotylized arm; x 3 1/3. 
Tentacles of a mature female; x 4. a. That of right side. b. That of left side. 


Eye, partly dissected so as to show photophores on eye-ball; x 2 2/3. 


Abralia andamanica Goodrich, +... se .. ... . 26. e. 242 


Hectocotylized arm; x 4. 
Tentaclar clubs; x 10. a. That of right side. b. That of left side. 


Dorsal view of gladius; x 2 2/3. 


Watasenia scintillans Berry, +... s o. .oo 249 


Funnel, laid open; x 4. 
Latero-ventral view of head and funnel; photophores of the ventral surface of the 


head are omitted; x 2. 


Thelidioteuthis alessandrinii (Verany), ... .. ... ... .. ... 253 


Ventral view; X 2. 
Ventral aspect of funnel; x 3 1/3. 
a. Proximal sucker of third arm; x60. b. Middle sucker of same arm; x 60. 
Tentacular club of left side; x 5 1/3. 
Subterminal club-sucker; x 134. - 


Buccal membrane; x 10. 


Octopodoteuthis sicula Rüppell... ... ... ... cee 6. 0 e 256 


Ventral view; X 2. 
Dorsal view; X 2. 


Funnel, laid open; x 4. 
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PLATE XXII. 


Page. 
Stigmatoteuthis dofleini Pfeffer... ... ... eee ooo s 258 
Part of skin showing its tubercles; x 2 2/3. 
Right tentacular club ; x 1 1/3. 
Tentacular sucker; x 11. 
Meleagroteuthis separata Sasaki, ... ... se cee e e ee 262 


Ventral view of type; x I 1/3. 
Dorsal view of the same; X 1 1/3. 
Tentacles of same; x 4 2/3. a. That of right side. b. That of left side. 


Gonatus fabricii Lichtenstein, a.. sse cee mes n ..o e .... 266 ` 


Full-formed tentacle; x 1 1/3. 

Full-formed nuchal cartilage; natural size. 

Middle sucker of full-formed fourth arm; x ca. 18. 

Adolescent stage; X Y 1/3. 

Funnel cartilage of the same specimen; x 4. 

Sucker of fourth arm of the same specimen; greatly enlarged. 

Tentacle of the same specimen; x 6. 

Dorsal view of the largest larva examined; x 4. 

Smaller larva; x 4. a. Dorsal view. b. Ventral view. 

Dorsal view of head and arms of the same specimen, showing chromatophores and 
nuchal cartilage; x 4. 

Dorsal view of the smallest larva examined; x 4. 


Larval gladius; x 4 2/3. 


Gonatus magister Berry — .. ee 268 8 e 0 0e se 270 


Head and funnel; x 2/3. 
Nuchal cartilage ; natural size. 
Ventral view of gladius; x 2/3. 


Adolescent stage; x 2/3. 


Gonatopsis octopedatus Sasaki,... ... mes cee 2 e... e 273 


Ventral aspect of head and funnel; x 1 1/3. 
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PLATE XXIII. 


Page. 
Ommastrephes sloani pacificus (Steenstrup), <e. ... ... .. 277 


Nuchal cartilage; x 1 1/3. 

Smallest larva examined; x 3 1/3. a. Dorsal view. b. Ventral view. 

Larger larva; X 3 1/3. a. Dorsal view. b. Ventral view. 

Tentacle and fourth arm of the same larva; x ca. 14. 

The largest larva referred to (p. 280); x 3 1/3. a. Dorsal view. b. Ventral view. 


Tentacle of the same larva; x 10. 


Ommastrephes volatilis Sasaki,... ... ... .. o... e e 281 


Ventral aspect of a mature male; x 2/3. 
Nuchal cartilage; x 1 1/3. 

Ventral aspect of funnel; x 1 1/3. 
Mantle and funnel, laid open; x 1 1/3. 


Hectocotylized arm; X 1 1/3. a. Inner aspect. b. Lateral aspect. 


Hyaloteuthis pelagicus (Bosc), ... ... ... ... . e. € e 286 


` Ventral view; X I 1/3. 


Lateral view of the neck region; x 1 1/3. 
Nuchal cartilage; x 3 1/3. 

Funnel, laid open; x 2 2/3. 

Mantle, laid open; x 1 1/3. 

Funnel cartilage; x 3 1/3. 

Mantle cartilage; x 3 1/3. 
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PLATE XXIV. 


Stenoteuthis bartrami (Lesueur), 
Nuchal cartilage; x 2/3. 
Hectocotylized arm; x 2/3. 
Tentacle; x 2/3. 

Symplectoteuthis luminosa Sasaki, ... 
Mature female; x 2/3. a. Dorsal view. b. Ventral view, 
Nuchal cartilage; x 2/3. 

Thysanoteuthis rhombus’ Troschel, .. 


Head and funnel of medium-sized specimen; 2/3. 
Nuchal cartilage of the same specimen; of the same scale. 


Dorsal mantle cartilage of the same specimen; same scale. 


Chiroteuthis (Chirothauma) imperator Chun, 


Frontal view of tentacular sucker; x 23. 
Tentacular suckers; x 14. R. Rachial sucker. mM. Marginal sucker. 


Chiroteuthis (Tankaia n. gen.) borealis sp. nov. ... 


Type specimen; X 5 1/3. a. Ventral view. b. Lateral view. 
Dorsal part of mantle margin; x 5 1/3. 
Mantle, laid open; x 8. 


Inner aspect of arms and tentacles; x 8. 


Mastigoteuthis cordiformis Chun, 


Ventral view; natural size. 

Horny ring taken out of sucker of fourth row (on third arm); x 32. 
Horny ring taken out of sucker of seventh row; x 32. 

Papillate area of the same ring ; X 143. 

Suckers of the eleventh row of third arm; x 27. 


Proximal sucker of tentacle; x 60. 
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PLATE XXV. 


Galiteuthis armata Joubin, ... ... 


Dorsal view of a larger specimen referred to (p. 316); x 2/3. 
Ventral view of head of the same specimen; X 1 1/3. 


Funnel of the same specimen, laid open; x 2. 


Tentacle of the same specimen, with only five hooks remaining ¿z situ; x 2 2/3. 


Dorsal view of a smaller specimen referred to (p. 316); x 2/3. 


Right tentacle of the same specimen; x 4. 


Megalocranchia maxima Pfeffer, 


7a. Ventral view of whole body ; x 1 1/3. 


7b. 


8. 
9. 


. IO. 


Dorsal view of fins; X 1 1/3. 
Mantle, laid open; x 2 1/3. 


Inner aspect of arms and tentacle; x 2 2/3. 


Crystalloteuthis behringiana Sasaki, 


Largest specimen referred to (p. 324); X4. a. Dorsal view. b. Ventral view. c. 


Latero-ventral view. 


“Mantle and funnel, laid open; x 5 1/3. 


Ventral view of eye; x 10. 
Inner aspect of arms and tentacle; x 6 2/3. 
Ventral view of visceral organs; X 10. 


Dorsal view of a younger specimen; x 3 1/3. 
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PLATE XXVI. 


Teuthowenia tagoi sp. n. aee ee .. e e e e o o 326 


Type specimen; X 2. a. Dorsal view. b. Ventral view. 

Lateral view of head ; x 4. 

Lateral view of eye; x 6. 

Mantle, laid open; x ca. 4. 

Inner aspect of arms and tentacles; x 6 2/3. 

a. Visceral organs seen from right side; x 6 2/3. b. Same seen from left side; same 


scale. 


Teuthowenia elongata sp. n.  ... .. .. .. emo 2. e. . 327 


Dorsal view of type specimen; X 4. 
Oblique lateral view of eye; x 10 2/3. 
Mantle, laid open; x 6 2/3. 

Largest sucker of third arm; x 217. 
Tentacle; x 14. . 
Largest tentacular sucker ; x 217. 


Cranchia scabra Leach,... ... ... 2. 26. 2 6. 0 ee 329 


Largest specimen referred to (p. 329); natural size. a. Dorsal view. b. Ventral 
view. 
Tentacle of the same; x 3 1/3. 


Inner aspect of arms and tentacle of smaller specimen; x 6 2/3. 


Liocranchia reinhardtii (Steenstrup),... ie ta . 332 
The largest specimen referred to (p. 333); natural size. a. Dorsal view. b. Ventral 
view. 
Liocranchia valdiviae Chun, — +... .. .. eee 60 2. 2 336 


a. Dorsal view; x 1 1/3. b. Ventral view; on the same scale. 
Inner aspect of tentacle; x 5 1/3. 


Marginal part of horny ring of a larger tentacular sucker; X ca. 200. 
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PLATE XXVII. 


Page. 

Liocranchia reinhardtii (Steenstrup),... ... ... ... ..o . o 332 
Eyeball showing photophores; X 5 1/3. a. Frontal view. b. Ventral view. 
Mantle and funnel of the largest male alluded to, laid open; x 2. 
Inner aspect of arms and tentacle of the same specimen; x 3 1/3. 
Visceral organs of the same specimen, seen from the right side; x 2 2/3. 

Liocranchia valdiviae Chun, wae OW ait eR. Tr RE lel, Jee 1330 
Mantle and funnel, laid open; x 2 2/3. 
Visceral organs seen from the left side ; x 4. 

Pyrgopsis pacificus (Issel), ... ... ... .. 00 2. 6. . nee 338 


The largest male éxamined ; X2. a. Dorsal view. b. Ventral view. 
Hyaline streak of belly of the same specimen; X 5 1/3. 

Ventral view of eyeball; x 10. 

Mantle and funnel of a female specimen, laid open; x 6. 

Inner aspect of arms and tentacle of the same specimen; x 7. 
Hectocotylized arm; x 7. 

Visceral organs of a female specimen seen from left side; x 14. 

Liver and bile-ducts of the same female; x 14. 

Vas deferens and branchial vessels of the largest male alluded to; x 14. 
Vas deferens; x 20. a. Dorsal view. b. Ventral view. 


The same organ, laid loose; X 14. 
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Polypus oshimai sp nov, se. ses .. 6 6. 2 0 44 


Dorsal view of a mature female ; x 2/3. 
Ventral view of head and body of same ; x 2/3. 
Hectocotylus ; x 1. 

Mantle and funnel of a male, dissected ; x 1. 


Visceral organs of a female ; x 1. 


Polypus luteus sp. nov, ... .. ooo o... sl ono nl n 45 


Dorsal view of head and body of a male examined ; x 2/3. 
Hectocotylus ; x 2. 
Mantle of the same male, dissected ; x 2/3. 


Funnel of a female, dissected ; x 2/3. 


Loligo oshimai sp. nov. us e eo c xe Ress a men ues x 123 


Anterior part of visceral sac of a female ; x 1. 


Luminous organ of the same ; x 3. 


Buccal membrane of the same, with numerous spermatophores fixed by male; a 


little enlarged. 


Sepia tigris sp. nOV.,ee Oh lea tee ve e cvm dex) e DA dass ia 108 


Dorsal view of a type specimen (male) ; x 4/9. 
Dorsal view of shell ; x 2/3. 
Ventral view of the same ; x 2/3. 


Right funnel cartilage ; x 1. 
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Polypus vulgaris (Lamarck),... .. .. .. . e e e 35 


Fig. 1. Mature female specimen from Sagami; X 3/5. 


Polypus granulata (Larmack)  ... ... eee ... 6. 6 e 40 


Fig. Obligue-dorsal view of a mature male from Corea; x 3/5. 


t3 


Fig. 3. Ventral view of another male from the same region; x 3/5. 


Polypus luteus sp. nov.,... ... se RS 45 


Fig. 4. Dorsal view of a type specimen; x ca. 1/2. 


Fig. 5. Ventral view of the same; x ca. 1/2. 


Abralia multihamata sp. nov., .. .. .. . 6 2 e 245 


Fig. 6. Dorsal view of type specimen; X ca. 1. 


Fig. 7. Oblique-ventral view of cotype specimen; X ca. t. 


Sepioteuthis lessoniana Férussac, ... ... ..o eee eee eee e. 127 


Fig. 8. Dorsal view of a male from Formosa; x 1/3. 


Fig. 9. Ventral view of the same; x 1/3. 
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Onychoteuthis banksii (Leach), ... ... .. .. e 06 0 e 228 


Fig. 1. Dorsal view of a specimen from Hokkaido; x 2/5. 


Fig. 2. Ventral view of the same; X 2/5. 
Gonatopsis borealis Sasaki, ... ... cc. s s s se 274 
Fig. 3. Ventral view of a fully grown male; x 2/5. 
Fig. 4. Ventral view of a female young; x 2/5. 
Fig. 5. Ventral view of a young male; x 2/5. 
Fig. 6. Mantle of a mature male, dissected, showing funnel and mantle cartilages as well as 


other visceral organs; X ca. 1. 


Moroteuthis robusta Dall, ... ... ... .. .« e 2 230 


Fig. 7. Skin sculpture at the mid-ventral part of mantle of a fresh female specimen, a little 
reduced. 
Symplectoteuthis ouolaniensis (Lesson), — +... .. eee .. .. 296 


Fig. 8. Dorsal view of a female from Formosa; x 3/8. 


Sepia formosana Berry, ... ... 66. ees 2 6 2 165 


Fig. 9. Dorsal view of a young; x 3/3. 
Fig. 10. Dorsal view of shell of a female (the anterior end broken); slightly reduced. 


Fig. 11. Ventral view of the same; slightly reduced. 


Polypus oshimai sp. nov, |... ses ss s s emo 44 


Fig. 12. Ventral view of a female; x 3/8. 


Loligo formosana sp. nov., ... ... se e e e 8 e Í09 


Fig. 13. Ventral view of a male; x 3/8. 


Loligo oshimai sp. nov., se sc. 2 eee see eee tae ens S ne 123 


Fig. 14. Dorsal view of cotype; x ca. 1. 
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